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1.0 PURPOSE 

Chemical Waste Management Chemical Services. Inc. (CWMCS) operated four (4) surface 

impoundments under interim status, pursuant to 35 lAC 725 Subpart G. These surface 

impoundments were taken out of service on November 7, 1988. Pursuant to 35 lAC 725.328(b), 

these surface impoundments will be closed as RCRA land disposal units and subsequently require 

at least 30 years of post-closure groundwater monitoring. This document will describe a 

compliance monitoring program for the closed surface impoundments. 35 lAC 703.185(g) states 

that "if the presence of hazardous constituents has been detected in the groundwater at the point 

of compliance at the time of the permit application, the owner or operator shall submit sufficient 

information, supporting data and analysis to establish a compliance monitoring program which 

meets the requirements of 35 lAC 724.199. Except as provided in 35 lAC 724.198(g)(5), the 

owner or operator shall also submit an engineering feasibility plan for a corrective action 

program necessary to meet the requirements of 35 lAC 724.200, unless the owner or operator 

obtains written authorization in advance from the .Agency to submit a proposed permit schedule 

for submittal of such a plan". 

This document describes the Post-closure Groundwater Compliance Monitoring Program for the 

surface impoundments, which is built upon aspects of the previous Interim Status Groundwater 

Monitoring Program and information gathered through hydrogeological studies conducted at the 

Facility over the years. This plan is being developed in accordance with the Illinois 

Administrative Code (lAC) Title 35 Section 724 Subpart F. This revision includes information 

requested by the lEPA during a meeting on January 31, 1992 with CWMCS and SEC/Donohue 
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personnel and informauon requested by the lEPA in a June 14. 1992 letter regaramg the Surface 

Impoundment Intenm Status Closure Plan. Tne groundwater monitonng system aescnbed herein 

wiii replace the program designed to meet the requirements of 35 lAC Section "25 Subpart F 

ana the State eroundwater monitonng well program. Tne revised monitonng plan has been 

develooedmn coordination with the Illinois Environmental Protection Agency (lEPA). Upon 

approval, this compliance groundwater monitonng plan will be implemented as pan of the post-

closure care plan for the surface impoundments and will monitor the groundwater to determine 

whether the surface impoundments are in compliance with the specific groundwater protection 

standards promulgated in 35 lAC Pan b20 and consistent with 35 lAC "24.194. and intenm 

status groundwater monitonng will be discontinued. 

1.1 Facilitv History Concerning Groundwater Monitoring for the Surface Impoundments 

In 1982, a series of four groundwater monitonng wells (GllO, GlllA, G112B. and 

G1I3A) were installed around the surface impoundments pursuant to State Permit No. 

1981-46-OP-EXP. Dunng 1983. four quarterly samples were taken to obtain background 

water quality data from the monitonng wells. In February 1984. the first post-

background sampling of the groundwater monitonng wells indicated a statistically 

significant change in pH had occurred in all of the groundwater monitonng wells (GllO, 

GlllA, G112B and G113A). It also appeared that a statistically significant increase in 

specific conductance had occurred in groundwater monitonng well GlllA. .As a result 

of these changes (as determined by the Cochran's approximation to the Behrens-Fisher 

(CABF) Student's "t" Test), a groundwater assessment program was initiated in July 
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1984. The results of that groundwater assessment are summarized in Colder (1986b), and 

the results of three related investigations providing additional data for the groundwater 

assessment are presented in a 1985 study by P.E. LaMoreaux and Associates (PELA), 

Hydro-Search, Inc. (1985) and Colder (1986a). See Section 1.2 of this plan for more 

specific information regarding these referenced reports. 

This first groundwater assessment involved the construction of several new groundwater 

monitoring wells to provide additional monitoring data. A detailed evaluation of 

historical groundwater geochemistry data and information on hazardous waste constituents 

accepted at the facility revealed that hazardous waste constituents had not migrated from 

the surface impoundments. Instead, the first groundwater assessment revealed that the 

quality of groundwater at the site had been impacted by the heterogeneous nature of the 

fill materials, historical site usage by previous owners, and upgradient and off-site 

sources of the constituents at issue. 

The first groundwater assessment concluded that the surface impoundments had not 

impacted groundwater quality. Therefore, in 1986, upon completion of the first 

groundwater assessment, the site re-entered the detecdon monitoring phase of 35 lAC 

725. However, following one quarter of detecdon monitoring, the facility determined 

stadstically significant changes in both pH and specific conductance (based on CABF 

Student's "t" Test) had occurred. 
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During a meeting with the lEPA and the USEPA on October 20. 1986, SCA Chemical 

Services, Inc. (now CWMCS) and Chemical Waste Management. Inc. were advised by 

the agencies that the site must undertake a second groundwater assessment program to 

determine whether or not the surface impoundments were in fact impacting the 

groundwater quality. 

SCA Chemical Services, Inc. (SCA) prepared and submitted a groundwater assessment 

plan outlining the proposed methodology which would be followed to conduct this second 

groundwater assessment. Negotiations were conducted with .the IEP.\ to discuss and 

revise the contents of the plan, including the constituents to be analyzed in the 

groundwater assessment. The groundwater assessment plan was approved by lEPA on 

May 21, 1987 and was subsequently undertaken by Colder Associates with results 

provided to the lEPA in an August 1987 report entitled, "Ground-Water Assessment 

Report". This second groundwater assessment reaffirmed the conclusions of the first 

groundwater assessment that the surface impoundments were not the source of hazardous 

constituents that were detected in samples from the perimeter surface impoundment 

groundwater monitoring wells. Rather, upgradient sources, historical site usage, and the 

variable and heterogeneous nature of the fill materials used to construct the pier are the 

source of hazardous constituents detected in samples from those groundwater monitoring 

wells. 

Revision 2 
E-4 7/16/92 



Upon completion of the second groundwater assessment on January 7, 1988 SCA 

proposed to lEPA that the facility continue in a groundwater assessment monitoring 

program. lEPA agreed to this approach in a February 11, 1988 letter to SCA. Additional 

correspondence between lEPA and SCA detailed the sampling locations, schedule and 

analytical parameters to be used for the continuing groundwater assessment program, 

with final documentation occurring in a March 25, 1988 letter from lEPA to SCA. Since 

that time, CWMCS has continued the interim status groundwater monitoring program for 

groundwater monitoring wells G120S, G121S, GI23S and G124S. A modification to the 

continuing groundwater assessment program was made during a September 26, 1990 

meeting between CWMCS and lEPA. Monitoring well G307, installed in 1989 for the 

RCRA Facility Investigation, was added as a second upgradient groundwater monitoring 

well. This groundwater monitoring well was added to the program to measure 

groundwater quality from the area upgradient of the surface impoundments which has not 

been affected by the "facility". Each quarterly groundwater assessment report has 

reaffirmed the conclusion that the surface impoundments are not the source of any 

organic or inorganic constituents detected in samples from the groundwater monitoring 

wells. 

On May 6, 1988 Dames and Moore submitted a RCRA Facility Investigation (RFI) Work 

Plan to the USEPA, as required by a March 16, 1988 Consent Judgment between SCA 

and the USEPA. The RFI was designed to study historical releases of hazardous waste 

constituents to the environment from previously existing solid waste management units. 
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Work was initiated pursuant to USEPA approval of the work plan on August 10, 1989. 

Phase I of the RFI was completed in 1990 and has been used to develop the work plan 

and scope of work to identify additional areas of concern/evaluation to be examined in 

Phase II. Phase II was initiated in September 1991 and is to be completed in August 

\1992. 

Phase I data from the RFI confirm that prior activities at the site, including fill placement 

by previous owners and operators, are the likely source of any constituents found in 

groundwater monitoring well samples, both upgradient and downgradient of the surface 

impoundments. An Illinois State Water Survey study prepared for the Illinois 

Environmental Protection Agency, dated 1990, concluded that there was no apparent 

release of hazardous waste or hazardous waste constituents from surface impoundments 

on the site. Phase II of the RFI should provide additional data to further confirm sources 

of constituents found in samples from the groundwater monitoring wells. A complete 

summary of the RCRA Facility Investigation (RFI) is contained in Section L of the Part 

B Permit Application. 

On July 1, 1991, CWM Chemical Services, Inc. (CWMCS) entered into a Second 

Amended Interim Consent Decree with the People of the State of Illinois. Section IV 

(B.)(12) of this Consent Decree required Groundwater Monitoring Enhancements to be 

conducted by CWMCS. 
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In accordance with the Consent Decree, CWMCS met with representatives of the lEPA 

on July 29, 1991 to discuss the Groundwater Monitoring Enhancements and on August 

27, 1991, CWMCS submitted the Groundwater Monitoring Enhancements Work Plan to 

the lEPA. The Work Plan detailed the tasks to be undertaken by CWMCS as agreed to 

by the lEPA at the July 29, 1991 meeting. One additional PVC groundwater monitoring 

well was to be installed, two Hydropunch groundwater samples were to be collected and 

Talfp. Calumet water levels were to be obtained. 

On September 26, 1991 CWMCS received lEPA's comments on the Work Plan, and on 

October 24, 1991 CWMCS submitted a revised Work Plan to the lEPA in response to 

the Agency's comments, CWMCS agreed to construct the new monitoring well of 316 

stainless steel and to obtain three Hydropunch groundwater samples versus the two 

originally proposed. Appendix I analytical data on the current Assessment wells was 

referenced to the RFI Phase I Report. 

On November 6, 1991 CWMCS provided clarification to the lEPA on the need for 

further action after review of the Hydropunch results. This clarification was discussed 

by CWMCS and the lEPA on November 1, 1991. The following statement was added 

to the Groundwater Monitoring Enhancements Work Plan; 

"If the data demonstrates the need for an additional monitoring well, CWM-CS 
will install the additional monitoring well in a location to be agreed upon by 
CWM and lEPA." 
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On December 4, 1991 the lEPA approved the Groundwater Monitoring Enhancements 

Work Plan as revised on October 24, 1991 and November 6, 1991. Field activities for 

the Work Plan commenced on December 19, 1991. 

The results of the laboratory analyses were submitted to the lEPA in April, 1992 as part 

of the quarterly reporting requirements. As of the date of this Closure Plan, CWMCS 

has not received any response from the lEPA on these results and therefore, continues 

to monitor for those constituents and at those wells agreed to previously by CWM and 

lEPA. Upon completior, of the lEPA's review of the results, CWMCS will meet with 

the Agency to determine if the data demonstrates the need for an additional monitoring 

well in a location agreed to by CWM and lEPA. 

On December 19 and 20, 1991 SEC Donohue installed the additional downgradient 

groundwater monitoring well (G126S) required by the Groundwater Monitoring 

Enhancements Work Plan, On January 2 and 3, 1992 SEC Donohue installed the three 

required, temporary monitoring wells to allow for one round of groundwater samples. 

These temporary monitoring wells were designated as HP0192, HP0292 and HP0392 and 

were placed to a depth of 14.5 feet below the ground surface. These monitoring wells 

were sampled by Gulf Coast Laboratories, Inc. on January 3, 1992. These temporary 

monitoring wells were then decommissioned and sealed with bentonite grout. Appendix 

7 contains the report documenting these activities. 
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Preliminary data suggests the presence of organics and inorganics. The analytical results 

for G123S, the upgradient monitoring well for these surface impoundments, indicate the 

presence of benzene and other organics at signirlcantly higher concentrations than that 

found at the point of compliance in downgradient monitoring wells. Furthermore, 

observations of fill material samples indicated unknown deposits (G121S-black ooze) 

which were logged during drilling activities. Analytical results indicated that this "black 

ooze" was organic in nature. These observations, coupled with historical knowledge and 

analytical data of the fill materials, suggests potential background interference. 

The apparent but isolated levels of inorganics (i.e. fluoride, chloride) do not exceed the 

standards promulgated in 35 lAC 620 and they appear to correlate with the process water 

previously contained in the surface impoundments. These constituents are similar to the 

inorganic salts which were known to have been released from process water piping 

breaks during prior operations, and may in fact have come from releases from the pipe 

breaks. 

Preliminary depictions of the reported organic and inorganic concentrations are shown 

on Figures 1-lA and 1-lB. The actual constituents of the inorganic plume from G121S 

and their concentrations were provided to the lEPA in the quarterly groundwater 

assessment report in April 1992. 
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Phase n of the RFI is currently being conducted and the surface impoundments 

monitoring well system is currently in a groundwater assessment monitoring program. 

1.2 History of Previous Site Investigations 

The following is a chronological listing and brief summary of previous geotechnical and 

hydrogeologic investigations that have been carried out at and in the vicinity of the 

CWMCS faciUty; 

1. A geotechnical exploration program in 1976 for the Paxton Landfill (one of the 

municipal landfills across Stony Island Avenue from the facility) by Walter H. 

Flood & Company, Inc. which included drilling of four 70-foot deep boreholes. 

2. An investigation by Soil Testing Services, Inc. (in conjunction with Andrews 

Engineering) in 1980 which included drilling of three 32-foot deep boreholes at 

unknown locations for the previous Hyon Incinerator facilities on the pier. 

3. A geotechnical investigation by Salisbury Engineering, Inc., in 1980 during which 

eight borings, ranging in depth from 30 to 60 feet, were drilled in the CWMCS 

Incinerator process area. 

4. A series of groundwater monitoring well installation projects in 1981 and 1982 

by Testing Service Corporation (TSC) during which groundwater monitoring 

wells GlOl to G105 and G110 to G118 (and any replacements, designated by the 

letters A and B, for the original groundwater monitoring wells when the McTigue 

(automatic) samplers installed in them failed to perform satisfactorily) were 
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installed along the pier and on the perimeter of the CWMCS incinerator process 

area. 

5. A geotechnical investigation by TSC in 1983 which involved another eight 

borings in the incineration process area. 

6. A geotechnical exploration program in 1984 during which five boreholes were 

drilled and five piezometers (the TF-series) were installed in one of the previous 

bio-bed areas. 

7. A hydrologic investigation by Woodward-Clyde Consultants in 1985 during which 

hydraulic conductivity tests were conducted in groundwater monitoring wells 

Gill A and G112B, and a hydrographic survey (including installation of staff 

gauges in Slips 6 and 8) was made. 

8. A 1985 study by P.E. LaMoreaux & Associates (PELA) in which data from the 

first groundwater assessment program were analyzed. 

9. A 1985 surface electromagnetic survey by Hydro-Search, Inc. which attempted 

to identify the extent of process water which had leaked from the buried pipeline 

that previously carried process water from the Incinerator to the surface 

impoundments. This pipeline ran south to north, immediately east of the surface 

impoundments. Results of the survey were interpreted primarily by comparison 

to existing water quality data, and likely areas of high conductivity groundwater 

were delineated. 

10. A review by Golder (1986a) of all currently available hydrogeologic data. The 

purpose of the review was to provide a "third party" evaluation of the 
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hydrogeologic characterization of the site that had been done to date and to 

provide recommendations for any necessary modifications to the existing 

groundwater monitoring program. 

11. A groundwater assessment program/investigation by Colder (1987) to determine 

whether or not tiie surface impoundments were impacting the groundwater 

quality. Additional groundwater monitoring wells were installed, and results 

indicated that the surface impoundments were not the source of the groundwater 

contamination at the facility, but that upgradient conditions, historical site usage 

by previous owners, and the variable and heterogeneous nature of the fill 

materials used to originally construct the pier had caused a substantial impact. 

12. A RCRA Facility Investigation (RFI), designed as two phases (I and II) to study 

historical releases of hazardous waste constituents to the environment from the 

solid waste management units at the CWMCS facility. Phase I, completed by 

Dames and Moore (1990) will be used to identify additional areas to be examined 

during Phase II. 

13. In addition, the State of Illinois conducted several studies, either directly or 

indirectly, which have focused on groundwater quality in the Lake Calumet area 

of southeast Chicago. The most recent study by the Illinois State Water Survey 

for the Illinois Environmental Protection Agency was dated September 1990 and 

entitled "Groundwater Quality Investigation and Monitoring Program Design For 

The Lake Calumet Area of Southeast Chicago". This report presents results from 

a preliminary groundwater assessment of groundwater quality in the area with a 
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specific discussion and appraisal of the CWMCS Incinerator site surface 

impoundments. This report concluded that there was no apparent release of 

hazardous waste or constituents from surface impoundments on the site. 

Contamination of groundwater from upgradient off-site sources was also 

documented in this report. Phase II of the RFI should provide additional data to 

further confirm contamination sources. 

14. On December 19 and 20, 1991 as part of the Groundwater Monitoring 

Enhancements Work Plan required of the July 1, 1992 Interim Consent Decree 

(ICD) Section IV.B.IO, a groundwater monitoring well (G126S) was installed 

near the surface impoundments. 

15. On January 2-3, 1992 three temporary monitoring wells were installed near 

G12IS and the groundwater was sampled in an effort to determine the extent and 

concentrations of constituents downgradient from G121S. 
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2.0 Background Information 

The CWMCS facility is located at 11700 South Stony Island Avenue on a 31-acre site 

owned by the Illinois International Port in the southeastern section of the City of 

Chicago. The site consists of a pier and adjacent lands on the southeastern side of Lake 

Calumet. The pier structure was built in the late 1950's with fill consisting primarily of 

concrete rubble, masonry rubble, wood and metal scraps, sludge, slag, cinders and clay. 

The facility is located in the eastern half of Section 23 and the western half of Section 

24, Township 37 North, Range 14 East, of the Third Principal Meridian, Cook County, 

Illinois. 

The Facility location, including site and waste management area boundaries, as well as 

locations of the proposed groundwater monitoring system are shown on Figure B.2-2 

located in Section B of the Part B Permit Application. Figure 2-1 shows the location of 

the facility and the groundwater wells within a 1500 foot radius of the facility. 

2.1 Operation History 

The CWMCS facility is operated by CWM Chemical Services, Inc. (formerly SCA), a 

subsidiary of Chemical Waste Management, Inc. SCA was purchased by Waste 

Management, Inc. in October, 1984. SCA purchased the assets of Hyon Waste 

Management, Inc. and Envirotherm/Illinois in September, 1980. 
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The CWMCS facility presently treats, by thermal destruction, hazardous chemical wastes 

received from various sources. Wastes that are incinerated include organic liquids, solids, 

and sludges, as well as inorganic solids and liquids which have been contaminated with 

organics. 

In addition to the incinerator, consisting of a rotary kiln and secondary combustion 

chamber, the CWMCS facility consists of an on-site bulk storage tank farm, container 

storage areas, a drum crusher and shredder, an air pollution control system, and a 

process water treatment system. 

Prior to ownership by CWMCS, Hyon Waste Management, Inc. operations at the site 

included incineration of liquid and hazardous wastes, and the neutralization and biological 

treatment of hazardous wastes. Hyon Waste Management, Inc. operated the facility until 

1979, when Hyon combined with Envirotherm/IIlinois. Envirotherm operated the site for 

approximately 200 days, after which management of the site and all subsequent permits 

were purchased by SCA. SCA changed its name in September 1988, to CWM Chemical 

Services, Inc. 

After purchase by SCA Chemical Services, the site underwent extensive redevelopment, 

which included excavation and removal of sludges and biobed wastes, with placement of 

these materials in a clay-lined vault west of the present surface impoundment area. 

Relining of the existing surface impoundments took place in 1982. These activities were 
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conducted in accordance with a 1981 Consent Agreement between the State of Illinois 

and the Illinois International Port. 

The four surface impoundments, which had been in operation since 1980 were taken out 

of service on November 7, 1988. The total capacity of the surface impoundments was 

approximately 2 million gallons of process water and sludge. After the surface 

impoundments were taken out of service, the process water which was in the surface 

impoundments at that time was treated and discharged to the Metropolitan Water 

Reclamation District of Greater Chicago. The surface impoundments currently collect 

water only from precipitation events. 

The two eastern surface impoundments were used to cool and store process water 

generated by the air pollution control system from the hazardous waste incinerator. The 

southwestern impoundment received stormwater runoff from the paved areas of the 

facility. The northwestern impoundment was used to receive and solidify sludges 

generated from the eastern basins. 

Sludges from the two eastern surface impoundments would be periodically cleaned out 

and placed in the northwestern surface impoundment where the sludges would be 

solidified. Various equipment was utilized to solidify this sludge and subsequently 

remove this material. Spillage of the material during transfer to storage containers and 

clean-up of the equipment after leaving the surface impoundment, may have resulted in 
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the sludge material or process water being deposited outside of the surface 

impoundments. 

The dimensions of the cooling basins are approximately 168 feet by 142 feet by 4 feet 

below ground sunace. The solids retention basin is approximately 146 by 112 feet by 5.5 

feet below ground surface. The stormwater retention basin is approximately 168 feet by 

146 feet by 5.5 feet below ground surface. Previously, the solids retention and storm 

water surface impoundment basins were 4 feet below the ground surface but in an effort 

to clean close the units. 1.5 feet of clay was removed from the bottom of the surface 

impoundments. 

Each impoundment was constructed with a 5-foot clay liner of lO"^ cm/sec permeability. 

Dividing berms are also constructed of clay. A 3-foot perimeter berm was constructed 

around the surface impoundments to prevent stormwater run-on from entering the surface 

impoundments. 

The process water and resultant sludges received in the cooling basins and the solids 

transferred to the retention basin were treatment residues resulting from the incineration 

of hazardous and non-hazardous wastes. These materials are hazardous by definition [35 

lAC 721.103 (c)]. 
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The-sunace impoundments were replaced by four 500.000 gallon, aboveground storage 

tanks. These tanks were placed into service on November 8. 1988. 

•Summary of Site Geology 

{The pier on which the surface impoundments of the CWMCS facility are located was 

constructed during the late i950's by placing fill material over unconsolidated marsh and 

lacustrine deposits. The fill consists of cement fragments., masonry, rubble, wood and 

metal scraps, slag, sludge, cinders and clay. The fill material varies in thickness from 

about 7 to 18 feet. 

The heterogeneous nature of the fill materials and the fact that fill materials have been 

placed below the water line of Lake Calumet make the hydrogeologic setting of the 

facility very unnatural. The fill is underlain by a thick continuous sequence of lacustrine 

silty clay and till which is acting as an aquiclude separating the fill unit from the bedrock 

aquifer. Monitoring wells, therefore, have been screened in the fill, which is the 

uppermost water-bearing formation, to provide a means for early detection of migration 

of hazardous waste or hazardous waste constituents that may have occurred from the 

surface impoundments. 

In 1989, the CWMCS facility commenced a RCRA Facility Investigation (RFI) in which 

a variety of soil types were identified. A summary of the RFI is included in Section L 

of the RCRA Part B permit application. 
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The peat and organic silt are ciassirled as belonging to the Holocene Graysiake Peat. The 

remainder of the soils in contact with the till have been assigned to the Wisconsin age 

Equality Formation. The Equality Formation also underlies the Graysiake Peat at the site. 

The thickness of the Equality Formation is probably less than 20 feet in the site area. 

Beneath the lacustrine soils of the Equality Formation are glacial deposits of the 

Wisconsin Wedron Formation. The glacial deposits of this formation, consisting 

primarily of clay and silt, may be as much as 70 feet thick in the site area. The glacial 

materials of the Wedron Formation are more consolidated than the overlying Equality 

Formation, and have been described as "over consolidated" in adjacent areas. 

The Wisconsinan glacial deposits, described above, unconformably overlie the Racine 

dolomite of the Niagaran Series, which is Silurian in age. Boreholes at the site have 

penetrated the Racine Dolomite. This unit lies approximately 75 feet to 85 feet below the 

surface and is finely to coarsely crystalline and very dense. This facility is not located 

near a fault. 

2.3 Site Hydrpscology 

A comprehensive discussion of the hydrogeology at the CWMCS Facility is found in the 

"Groundwater Assessment Report" by Golder (1987). This report is included as 

Appendix 6. 
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The fill material on which the CWMCS facility is located functions as the uppermost 

water bearing unit or zone beneath the site. The heterogeneous nature of the fill, and the 

fact that the fill materials have been placed below the Lake Calumet wateriine, create an 

artificial hydrogeologic setting beneath the site. Beneath the fill material is a thick 

sequence of low permeability lacustrine deposits which inhibit the downward migration 

of groundwater into any underlying water-bearing zones. 

During Phase I of the RFI, significant hydraulic conductivity contrasts were identified 

in the fill materials beneath the CWMCS facility. The RPI workplan states that studies 

completed in 1985 and 1986 by Colder Associates and P.E. LaMoreaux determined that 

the distribution of hydraulic conductivity values suggests that the fill to the north of the 

northeast and northwest basins of the surface impoundments and to the east of the 

northeast basin of the surface impoundments has a hydraulic conductivity one to two 

orders of magnitude greater than the fill materials to the south and west. North and east 

of the surface impoundments hydraulic conductivities range from 5 x 10"' cm/sec to 1 x 

10"^ cm/sec. The RFI workplan also states that south and west of the surface 

impoundments, hydraulic conductivities of the fill ranged from 1 x KT* cm/sec to 8 x 10^ 

cm/sec. Hydraulic conductivity values for the fill were determined from bail tests. In 

previous studies conducted at the facility, the clayey materials beneath the fill were 

determined to have hydraulic conductivities of 2.25 x 10'* cm/sec. Phase II of the RFI 

will verify hydraulic conductivities of the fill and clay. 
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A potentiomeiiic surface map for the entire facility representing water levels obtained 

November 20, 1989 during Phase I of the EIFI, is shown in Figure 2-2. Groundwater 

flows generally in a radial direction from a mounded area just east of the surface 

impoundments to the north, south, and west. Anomalously high water levels found in 

groundwater monitoring well (GllO) west of the surface impoundments is attributed to 

the fact that this groundwater monitoring well is finished in the low conductivity 

materials (till) located below the man made fill. 

Recharge to the uppermost water-bearing zone is from infiltration of precipitation. The 

fluctuations that occur are attributed to changes in the amount of precipitation, to changes 

in lake level affecting the perimeter groundwater monitoring wells, and to the nature of 

the fill materials (i.e., heterogeneous). Figure 2-3 shows the surface impoundments and 

fill materials in cross-section. Also depicted on this figure, are the seasonal high and low 

groundwater elevations based on information collected from the groundwater monitoring 

wells. The permeability of the fill and parent material is also shown. 

Due to the spatial variability of hydraulic conductivities across for the site, groundwater 

velocities will vary depending upon location. A hydraulic gradient of 0.033 ft./ft. to the 

northwest and a velocity of 2 feet per day have been calculated for the northern portion 

of the site. For the southern portion of the site, a hydraulic gradient of 0.028 ft./ft. and 

a velocity of 0.16 feet per day was calculated between groundwater monitoring wells 

G112B and G124S. 
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FIGURE 2-3 

SURFACE IMPOUNDMENT CROSS-SECTION 
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Figures 2-4A,B 

EXISTING MONITORING WELL LOCATIONS 

Revision 2 
E-30 7/16/92 



A review of the groundwater elevation data for the assessment monitoring wells (G120S, 

G121S, G123S, G124S and G307) collected over the time period from 10/90 through 

4/91 indicated that groundwater monitoring well G307 was both an upgradient well and 

was not affected by past facility operations. Well G307 was added to the groundwater 

assessment monitoring program in October 1990 pursuant to an lEPA request. A review 

of the historic record of 15 quarters (4/87 through 4/91) shows that G123S is an 

upgradient monitoring well for the surface impoundments. The general groundwater flow 

direction trend for the assessment wells is towards the west/southwest. On occasion, the 

flow direction will vary slightly from the westerly direction. 

A review of the groundwater elevation data for the state monitoring wells (GllO, 

GlllA, G112B, and G113A) collected over the time period from 4/88 through 4/91 

shows that groundwater monitoring well G112B is an upgradient monitoring well for the 

surface impoundments. This data indicates that groundwater is flowing predominantly 

towards the southwest as seen in the assessment wells. The remainder of the time the 

groundwater flows towards the west/northwest. 

The groundwater elevation data for 1990 indicates that the groundwater elevation rises 

consistently from winter through the summer and then drops to its lowest point during 

the fall. These data indicates tremendous variations in the groundwater surface elevations 

under the surface impoundments. Appendix 2A of this plan summarizes the groundwater 

elevation data for these groundwater monitoring wells. 
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2.4 Fxisting Monitoring Programs 

Groundwater monitoring has been performed at 14 groundwater monitoring wells at the 

CWMCS facility. All of the groundwater monitoring wells are located on-site. Four of 

these groundwater monitoring wells are monitored per State Permit No. 1981-46-OP-EXP 

(GllO, GlllA, G112B and G113A), five are monitored as part of the continuing 

groundwater assessment at the site (G120S, G121S, G123S, G124S, and G307), and five 

are monitored as part of the compliance agreement between the Illinois International Port 

and the lEPA (GIOIA, G102, G103, G104 and G105). Groundwater monitoring 

assessment well G126S which was installed in December 1991 as part of the 

Groundwater Monitoring Enhancements Work Plan, was added to the continuing 

groundwater assessment at the site during the first quarter of 1992. 

Of the four groundwater monitoring wells monitored per State Permit No. 1981-46-OP-

EXP, one is upgradient of the surfece impoundments (G112B), and three are 

downgradient (GllO, GlllA and G113A). Two of these groundwater monitoring wells 

are screened in the uppermost water-bearing zone beneath the site (G11 lA, G112B), one 

is screened in the silty clay below that zone (GllO), and one is screened in both 

(G113A). 

Of the six groundwater monitoring wells monitored as part of the continuing groundwater 

assessment at the site, two are upgradient of the surface impoundments (G123S and 

G307, the latter was installed pursuant to the approved RFI Work Plan and added to the 
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groundwater assessment monitoring program in 1990), and four are downgradient 

(G120S, G121S, G124S, G126S). All six groundwater monitoring wells are screened in 

the uppermost water-bearing zone beneath the facility. 

Twenty-one groundwater monitoring wells have been installed as part of Phase I of the 

RFI. These groundwater monitoring wells are temporary and will only be used for the 

RFI investigation. These groundwater monitoring wells are G302, G303, G305, G307, 

G308, G314, G317, G31S, G324 (utilized for water level information only), G330, 

G332, G334, G336, G337, G342, G343, G344, G347, G348 and G349. 

All groundwater monitoring wells associated with the groundwater assessment program, 

the state permit, the lEPA-Intemational Port consent agreement, and RFI are shown on 

Figures 2-4A and 2-4B. Additional groundwater monitoring wells identified on these 

figures are not currently included in the monitoring programs for the CWMCS facility. 
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Figures 3-lA,B 

^ PROPOSED POST-CLOSURE GROUNDWATER 

COMPLIANCE MONITORING SYSTEM 

Revision 2 
E-32 7/16/92 



3.0 Proposed Monitoring VVeli System 

3.1 Groundwater Monitoring Well Placement 

The proposed post-closure groundwater compliance monitoring program for the surface 

impoundments will be performed using six existing and three proposed groundwater 

monitoring wells (Figures 3-1A and 3-IB) following the compliance monitoring 

requirements as outlined in 35 lAC 724.199. All groundwater monitoring wells are 

screened in the uppermost water-bearing zone. 

Fiveof these groundwater monitoring wells. G120S, G121S, G122S, G123S, and G124S, 

were installed around the surface impoundments to supplement the information which 

could be obtained from the four state monitoring wells. These five groundwater 

monitoring wells were constructed with stainless steel screens and risers to a depth of 

approximately 19 feet below the ground surface. The three proposed groundwater 

monitoring wells will be constructed with 316 stainless steel or other inert material for 

the screen and risers. 

Another groundwater monitoring well, G126S, is proposed as a downgradient 

groundwater monitoring well for the post-closure program and was originally installed 

in December 1991 pursuant to the Groundwater Monitoring Enhancements Work Plan 

required in the Second Amended Interim Consent Decree. Monitoring well G126S is 

constructed of 316 stainless steel to a depth of 15 feet below ground surface. This 

groundwater monitoring well has a 5 foot long screen and is set in the fill material. One 
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more groundwater monitoring well, G307, was installed upgradient of the surface 

impoundments as part of the ongoing RCRA Facility Investigation and was monitored for 

informational purposes as part of the continuing groundwater assessment program: Three 

stainless steel monitoring wells (G334S, G343S and G307S) will be installed adjacent 

existing RFI monitoring wells G334, G343 and G307. These wells will be 

using 316 stainless steel or other inert materials. These new groundwater in^ 

wells will be upgradient to the surface impoundments and located along 

property line in an effort to further characterize upgradient, off-site sources." 

The locations for G120S, G121S, G123S and G124S were originally selected because oTZJ^ 

their proximity to the State monitoring wells and because these locations would allow for 

immediate detection of any release of hazardous waste or hazardous waste constituent^ 

from the surface impoundments. These groundwater monitoring wells were construct 

between the State groundwater monitoring wells and the edge of the surface 

impoundments. G122S was also selected because of its proximity to the surface 

impoundments. Upgradient groundwater monitoring well G123S is upgradient of the 

State groundwater monitoring well GI12B. 

For purposes of this proposed post-closure groundwater compliance monitoring program, 

the upgradient groundwater monitoring wells will include the existing groundwater 

monitoring well G123S and the proposed groundwater monitoring wells G334S, G343S 
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and G307S. The downgradient groundwater monitoring wells include G120S, GI2^ 

G122S, GI24S, and G126S. 

Groundwater monitoring wells G120S, GI21S, G122S, G124S, and G126S 

considered downgradient point of compliance wells for the surface impound: 

point of compliance is the location where the groundwater quality standard is 

excMded. G123S will be considered the upgradient well for theVurface impo 

Wells G307S, G334S and G343S are designated as upgradient facility 

monitoring wells. The groundwater quality standard will be established Wr 

groundwater monitoring well individually. Thus a different standard may app 

groundwater monitoring well in determining whether there has been an exceeda^ 

Section 5.0). 

As indicated in Section 5.0, the comparison of groundwater data between upgradiMt 

(G123S, G334S, G343S and G307S) and downgradient (G120S, G121S, G122S, G124S 

and G126S) groundwater monitoring wells at the point of compliance will not be made." 

Instead, an intra-well data evaluation will be conducted. 

Any statistically significant increase in upgradient well measurements will trigger an 

evaluation of the groundwater at and in the vicinity of the well in question and potential 

off-site influences. If the increase is unrelated to the nature of the surface impoundme^s 

at the facility, then the compliance monitoring statistical program will be re-evaluated. " 
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This re-evaluation will be conducted by updating background values for any ] 

HI MMI 

occurring parameters or the migration of parameters from off-site, on a periodic.basis, 

3.2 firoundwater Monitoring Well Construction 

Groundwater monitoring well construction techniques are designed to 

integrity of the borehole, minimize introduction of extranaaus maten 

representative groundwater samples from the monitored zones, minimize maint 

prevent entry of surface water into the annular space of the groundwater monitonn^cl 

The materials used for groundwater monitoring well construction have been selSltetl ot 

the basis of (1) strength, (2) corrosion and resistance, (3) low interference 

parameters to be monitored, (4) cost, and (5) compatibility with the di 

employed. 

The existing monitoring wells were drilled using hollow stem augers. Split spoonffipTeT 

were obtained during the drilling activities. Groundwater monitoring wellsS^s! 

G121S, G122S, G123S and G124S were completed to a depth of approximate^lsnSdL 
.>eJ 

and are constructed of 2-inch stainless steel with 5-foot well screens. A sand ] 

mixture was installed around the screens as a filter pack. A bentonite seal was' 
^iSsi 

above the sand and gravel filter pack and the remaining annular space was filled wit 

cement-bentonite grout. Groundwater monitoring well G307 was completed 

of 14 feet and is constructed "of 2-inch PVC with a 10-foot well screen/ 

j/-' * 
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installed around the screen and a bentonite seal was placed above the 

Portland cement was used at the ground surface to seal the well. Protective s 

were placed over the riser of each groundwater monitoring well. Groundwater •• • 
well G126S was completed to a depth of 15 feet and constructed of 2-inch di 

stress steel with a 5 foot well screen. A sand pack (^5 Torpedo) was in: 
• ' ..'v.; 

the screen. A bentonite seal was placed above the sand filter pack and Jh^ 

-^iihnular space was filled with cement-bentonite grout. 
v-$-

The proposed groundwater monitoring wells (G334S, G343S and G307S 

constructed in a similar manner to the construction of the other groundwater 

wells. These wells will be constructed using 316 stainless steel or other inert 

Groundwater monitoring wells G120S, G121S, G122S, G123S, G124S andG12^v^S 

developed by bailing. Groundwater monitoring well G307 was developed by nitrogen 

methods. Boring logs and construction summaries for the existing grouj^at^ 

monitoring wells are included in Appendix 1. 
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4.0 Sampling and Analytical Program 

It is assumed that post-closure groundwater monitoring will be conducted by CWMCS 

and/or personnel from Waste Management, Inc's Environmental Monitoring Laboratpri^ 

most or all of the 30 year post-closure period. Thus, the sampling and analytical summariw 

below reflect this assumption. 

4.1 Sampling Plan 

To the extent that CWM authorizes third-parties to sample and analyze grou 

those third-parties will also follow CWM guidelines. 

4.1.1 Sampling Procedure Summary 

The sampling program for post-closure care compliance monitoring for thtl 

impoundments will follow the CWM corporate guidelines as outlined in the most current'' 

revision of the copyrighted document, WMI Manual for Groundwater Sampling 

(Appendix 4). This manual details procedures for providing groundwater samples that 
- tv.,- ./'-..it-

are as representative as possible, so that the subsequent analysis will provide analytical 

data that are of the highest quality and fully defensible. This manual is u^t^ 

periodically to reflect administrative changes (i.e., electronic data transfer proce|ijres, 

or revisions to field forms) and EPA-approved protocols. 
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The plan for sampling groundwater at the CWMCS facility is described below.,The,. 

sampling plan includes procedures and techniques for: 

(1) Collection; 

(2) Preservation and shipment; and 

(3) Chain of Custody Control 

The following subsections describe general procedures and techniques for 

of water levels, purging of groundwater monitoring wells, field measureiiwni 
/C; 

specific conductance and temperature, sample collection (bottles, prese: 

shipping), and Chain-of-Custody control. Laboratory analytical procedures a» 

in Section 4.4 of this plan. 

4.1.2 Procedures Prior to Sampling 

General procedures followed prior to collection of a representative sample at each 

monitoring well are included in the WMI Manual for Groundwater Sampling (Sam^g^ 

Manual). Presampling proc^ures are discussed in Section 4.2 of the Sampling JMaiml? 

Upon arrival at the groundwater monitoring well location, samplers will observe^ 

record any problems with the condition of the groundwater monitoring well, 

surrounding area on the sample Field Information Form (or equivalent) present 

Figure 4-1. Information to be noted on this form is included in the Sampling 

Section 4.2.2.2. 
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Prior to groundwater purging and sample withdrawal, an accurate wate^^ey^d 

measurement is taken with a portable, conventional electric slope indicator or fiberglass 

tape (i.e., if electric slope indicator is not functional). The water level measurernL^w 

recorded on the Field Information Form. 

4.1.3 Sampl? CdUgctiQn 

The sampling system at the CWMCS facility dedicates all purging and ss 

equipment to the groundwater monitoring well, thus preventing any poten 

contamination between groundwater monitoring wells that may be otherwise 

during conventional water sampling practices. Samples are extracted using dedica^ 

stainless steel bailers. 

The procedures and protocol that are followed during groundwater sampling are i: 

in Section 4.3 of the Sampling Manual. 

The equivalent of three standing water volumes (based on casing diameter), measured 
" " ' 'St' ••TO 

from the depth to water to base of the groundwater monitoring well are evacuated from 

the groundwater monitoring well prior to sampling to assure that samples are drawii torn 

the aquifer, not from stagnant water left in the groundwater monitoring well between 

sampling events. Should three groundwater monitoring well volumes not be available 

the groundwater monitoring well will be purged dry. If a groundwater monitoring well 

does not recharge within a reasonable time period (24 hours) as part of the quarterly 
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sampling event, then professional judgement will be utilized to determine when a; 

sufficient volume is available for obtaining a sample from the groundwater mom^finj 

well. When the first opportunity to collect a sample has occurred, a sample' 

collected and handled as if it were part of the quarterly sampling event. 

will be documented, the length of time needed to obtain the sample and the 

the sampling delay will be noted, in order to qualify the anaiyti^ rest 
.... 
documentation wiU be provided to the Agency as part of the reporting reqi 

If recharge is insufficient to fill all sample bottles, minimum sample voumieo 

provided (as specified by the laboratory) with samples for organic constituents firstTTKe 

Environmental Manager (or designee) will be notified when a nomal!^ 

groundwater monitoring well is non-yielding at a sampling event. The 

removed from each well prior to sampling will be managed as hazardous wStSS^^ 
.i' 

GVMCS demonstrates that the purge water does not exhibit the charactenstics ol 

hazardous waste or hazardous waste constituents are not present in the groundwateiT 

Quadruplicate measurements of specific conductance and pH will be recorded subsequent ' 

to groundwater monitoring well evacuation. Groundwater temperature will be recorded, 

prior to sampling. Procedures provided with the instruments will be used for calibratioiT 

and testing. All results will be recorded on the Field Information Form, noting umis'to! 

three signiEcant figures. 
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4.1.4 Sample Preservation and Shipment 

' Detailed instructions for the preservation, storage, and shipment of groundwal^ 

including chain-of-custody control are included in Section 4.4 of the Samplmj 

Immediately after collection, sample bottles will be placed in insulated 

c(»lers with ice packs and sealed. These will be sent to the WMI T^\ 

within appropriate holding times. Signed Field Chain-of-Custo^ 

Held Information Forms will be placed inside the sample shipping containc 

•) 

4.1.5 Chain of Custody ^ ^ 

At the time each sample is taken, a Field Chain-of-Custody Record (Figu^ 

equivalent, will be completed and placed in the sample shipping container. Upon i 

of sample possession to subsequent custodians, the Field Chain-of-Custody Recofe^lf 

be signed by the person taking custody of the sample shipping container and its cont^? 

Upon receipt of the samples at the laboratory, the shipping container seal will b^ 

and the condition of samples will be recorded by the receiver. The Field 

Custody Record and the Field Information Form will be included in the an^yticallcpbrt' 

prepared by the laboratory, and will be considered an integral part of that report.: 
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As part of the Chain-of-Custody procedure, each sample container will be 

the sample number and the parameter to be sampled. 

k 

All sampling procedures, measurements, and observations will be record^ 

Forms. The following information will be documented on the Field Forms 

0 Facility site name, sample point identification number, and 6 ler.. 

identifiers. 

0i'^^lSDqpth to groundwater 

information regarding purging the groundwater monitoririg well^iorl 

0 Date and elapsed time from sample start to sample finish (if elaps^ 

greater than one). 

Sampling method-dedicated stainless steel bailer. 

Samples filtered. 

Field test results, including pH, temperature, and specific conductance 

Type of sample and necessary treatment (e.g., filtering, if necessary). 

Field observations (e.g., well condition). 

Appearance of sample (i.e., color, turbidity, odor). 

Sampler's identity and signature. 

0 
. ' -A..; 

"0 

o 

0 

0 

o 

o 

-
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FIGURE 4-2 

Field Chain-of-Custody Record 
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.. - «_-4^v-ioLcittea, inc. 

FIELD CHAIN-OF-CUSTODY RECORD 

#qu«Ptir # _i. 
Datt Saalad I I i i 

SAMPLE • . 
1.0. -M;: 

• OF 
iomis 

•ami 
mi 

PRESERVATIVE 
TYPE ANALYTESAAi OROUPS RUIII 

T*N COMMINrR'^SKI!^ 
\e:< " •=^wiwaNiwaiiwRBiHWS''j' - ^ • • ••'"fmrn HiiiAiiiaBiiia • • 

1 1 •KaWMPSAfe;-. > 
! 

! 1 

1 • >^N] --a •••• 
1 •• • 

^ :J 1 I IS29 
1 

\ 
I 1 i22!I \ .-U»: 

1 1 vCI 
CHAIN OF CUSTODY CHRONICLE •.Simetr 

1. 
AquaPak* Openad By; (print) 

Signatura:. 

Data: 

Saal •: 

TTtna: *• 

intact:. 

I hava racaivad thaaa matariaia in good condition from tha aoova parson. 

2. fi*—• Signatura:.. 

rttir- ' ^ rimm- » Ramarks: 
2400 HR. 

i have racaivad thaaa matariaia in good condition from tha atwva parson. 

3. Nama:^ ' Slignatura:.. 

Pin- ' ^ * Ramarfcs: 
2400 HR. 

AquaPak* Saatad By: (print) 

Signature: „ 

Data; L 

Saal«; 

TIma; 

Intact:. 

LAB USE ONLY 
Openad By: Date; Time: 

2400 HR. 
AquaPak" 0. TEMP.'C. SEAL*. 

ORIGINAL LAI 
INTACT. 



•) 

Upon receipt of the samples at the laboratory, the date and time of arrival will be_nQitM^ 

on the Field Chain-of-Custody Records. The laboratory receiver will verify diat the 

is intact and custody has not been broken, and make note of sample bottle conomon'on! 

the forms. These forms will be retained by the laboratory and will be re 

results of the analyses. 

.4cl.6 .Sample C 

Sampling at the CWMCS facility is conducted under the direction of 

Environmental Manager (or designee) utilizing site personnel or outside con 

sampling technicians. Technicians are trained per the WMI Manual for Gixmndwater 
• m 

Sampling. The contact person during operation of the facility is the Environment 

Manager. If post-closure groundwater monitoring is required following finaL 
.M 

the Incinerator facility, sampling and analysis will be conducted under the 

Vice-President of Environmental Management, Chemical Waste Management, 

Butterfield Road, Oak Brook, IL 60521, (708) 218-1500. 

4.2 Ficisting Monitoring Data and Results of Fvaliiatinns 

Based upon a review of all quarterly groundwater and surface impoundment 

data (including the most recent results for the 4th quaner, 1991), and the grouhdwatef 

monitoring data from the two previous groundwater assessments, there is no dSa"to 

suggest that a release of hazardous waste constituents from the surface impoundment 
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occurred which has exceeded the standards promulgated in 35 I AC Part 620 and 35 

- 724.194. 

The data continue to indicate the following: 

, 1. The surface impoundments are not the source of organic constituent 

been found in samples taken ^m the groundwater monitoring weUs! 

. The concentration of organics and inorganics in samples from tte 

' monitoring wells is relatively consistent over the last four 

^ of groundwater monitoring well G123S as indicated bel^ 

The increase in organic constituents noted in groundwater n^o^^oring w^^l2^^^: 3. 

4. 

5. 

...» 
is likely attributable to upgradient sources. This is supported by 

Phase I of the RFI and should be confirmed by Phase 11 of the RFI. 

The results do not indicate a release from the surface impoundments of 

waste or hazardous waste constituents to groundwater. 

Recent groundwater elevations are consistent with previous data. 

Appendix 2 contains the Groundwater Assessment Program Fourth Quarter 1991 

for the groundwater monitoring program. A summary of historical data bj 

location is included in Appendix 3. All data and reports (i.e., RFI, Grbundwat^ 

assessments, etc.) have been made available to the Agency as part of the interim status 

operations. The 1987 Groundwater Assessment Report by Golder is inciud^ as ^ • 

Appendix 6. 
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4.3 Sample Parameters and Frequency 

- 4.3.1 Sampling Frgqugncy 

All groundwater ^ples will be analyzed for the parameters, and according 

frequency, listed in Table 4-1. Samples from each monitoring well in the post^'sure 

system will be collected at least quarterly during the compliance period for th^e 

Samples will be collected on a quarterly basis and the Appendix I analyses 

conducted annually. Appendix I samples will be collected in the first quarter 

year of compliance monitoring. Subsequent annual Appendix I sampling and 

be conducted the same quarter of each year. 

4.3.2 Selwtipn of Parametgrs 

Previous monitoring results from the groundwater assessment monitoring program were 

utilized to evaluate parameters appropriate for a post-closure monitoring program. The 

results from the groundwater monitoring wells were compared to surface impo^ment^^;;f!; 

water and sludge data to determine a chemical fingerprint. These results provide a basis " 

for selecting naturally occurring inorganic constituents as parameters for quarterly \ .. • 
analyses. The organic constituents are based upon the groundwater assessment 

parameters. The menu of constituents provides for use of two distinct statistical 

techniques to clearly monitor any impacts from the surface impoundments. As requested 

by the lEPA, in a letter dated June 14, 1992, the following parameters will be added to 

the routine quarterly groundwater monitoring list upon approval of the Interim Status 

Closure Plan: Chromium, Cadmium, Acetonitrile, Ethyl Cyanide, Methyl Ethyl Ketone, 

1,1,2-Trichloroethane, and Methyl Isobutyl Ketone. 
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TABLE 4-1 

Water Quality Parameters for Groundwater Monitoring 

Quarterly 

Bsim r-HiwwK 

Specific Conductance 
Groundwater Surface Elevation 
pH 
Temperature 
Water Surface Elevation of Lake Calumet 

Acids/Bascs/Nwtrals 

i,2-Dichlorobenzene 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,6-Dichlorophenol 
2-Chlorophenol 
Aniline 
Anthracene 
4-Chloroaniline 
Cresol, m+p 
Naphthalene 
Phenol 

lUQCganics 

Chloride 
Ruoride 

Metals (total and dissolved) 
Aluminum 
Arsenic 
Barium 
Cadmium 
Chromium 
Iron 
Lead 
Sodium 
Zinc 
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TABLE 4-1 (Continued) 

Water Quality Parameters for Groundwater Monitoring 

Volatile Qrganics 

Acetone 
Ac^tonitiile 
Ben^e 
Chloroberi^ne 
1,1-Dichloroethylene 
Dichlorodifluoromethane 
Ethyiben^e 
Ethyl Cyanide 
Methylene Chloride 
Methyl Ethyl Ketone 
Methyl Isobutyl Ketone 
p-Dioxane 
1,1,2-Trichloroethane 
Toluene 
Vinyl Chloride 
Xylene (meta, para, ortho) 

Annuallv 

Appendix I (as listed in 35 LAC 724) and Quarterly Parameters which are not incl 
Appendix I. 

Sf':/''''" ' 

Confirmatory for new constituents within 30 days of receipt of analytical results, as n^gd 

A list of the Appendix I parameters follows. 
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Cgmmsnilims CASRW 

AccnipiifhefM I3-32-9 

Accnaphlhyiaw 20S-96-> 

Actlcm <7.64.1 
Acticif4wnanc 914^2 
Acttoniirik: MeAyl qrmUt 7S4S4 
2.Ac«iviminoaoai«m: 2-AAF 33.96-3 
Acreicin 1074n4 

AcfyioniUil* 107.13.1 

Aldrin ' 30940-2 

AOyl chloride 107-05-1 

4.AfflinabiidMnyl 9247.1 
AnUiM J. «^33.3 
AnlhiactM " ̂  130-12-7 

Antimony ' CTotal) 

•Amwiie •" 140-574 

Amenic (Toul) 

TOMmicat Abcmeti 

AcainuipfathyloM. ij-^ydro-

Aemaphthyiene 

f-Propmone 
Bihanunc. l-phwyl-
Aectoottrile 
Aeotanidc. N-9H-flucc«n.2-yl-
2.Prapetud 

l-Prapaaenitiile 

l,4J.8-DfaiicihanonaBlithakM, 
1.2.3.4.10.104MUKhiaR>-
1 A4^4 Ja4«tthydfo^ lalpbt, 
4ri^ driwta. 5al|di«. Salpliiu 
IriMtaK ~v 
l-ftopicnn. 3<lilon> 

[i.r-Biphwiyll « takm 

1100 
IZ70 
8100 
8270 
8240 
8270 
8013 
8370 
8090 
1240 
8030 
v8240 
lOOO 

•010 
1240 
1270 

^IC 

ft. 4 

Satfumn acid. 2-«hlore«hyl 
2^4.( 1. l-dinothyicihyl)pbaDaiy] 
•Innothyicthyl t«cr 
Anenic 

y! 

r+C"" 

Barium (Total) 

Bantene 7143-2 

B«nzo(a)anihnc«M: 56.33.3 
Bcntanthmctnt 
B«tiu{b]auonthaiM 205-99.2 

BtittoMfluofinthcna 20748-9 

Bciico(|hi]pcrylan« 191-24-2 

Baittoftjpymne 30-32-8 

Bamyl alcohol 100-314 
BeryUiuin ^olal) 

alpha-BHC 319444 

bcia-OHC 319-83-7 

delta-BHC 319-864 

fimma-BHC: Llodana 3849-9 

Olf(2-chiorocthoxy)mcthaiM 111-91-1 

Bia(2-chlnmc(hyl)eihcr 111444 
Bla(2-clil(iro-l-mcthyicihyl) 108-60-1 
cihcn 2.2'-
Dk-hlnrediianpiopyl ether 
Bi«(2.eihyiiMxyl)phthalaie 117-81-7 

Ontmodk-lilofomethane 73-274. 

Barinni 

BtRune 

Ban(a)anihneana 

Bon*(e)acephenanihr^ene 

Boiise[klOuofinthana 

Boato(|iu]perylene 

Bonzo(a]pyi«ne 

Bcnieneiiioiiianol 
Baiy Ilium 

Cyclnhexane. I jU.4J.6. 
btuchinR>-.(le)plia, 2Alpha, 
3baia. 4alpha. 3bcia. 6heia>-
Cyelohexane. 1.2.3.4 J.6-
hmachioro-^lalpha. 2bett. 
aalphe. 4beia. 3alpiia. 6beia>-
Cydohajuoa. 1.2.3.4J.6-

Cyclohexana. Ii3.4 J.6. 
^achioro-.(lalpha. 2alpha. 
3haia. 4aipha. 3alpha. 6beia)-
Elhane. l.r.(matRylenebit 
(pxy)|hi«|2<hlofb-
mane. l.rKtxybla(2<hloiTw 
Propane. 2.2'-oxybii( I <hloio-

1.2-B«nnnadlcarboxyUc acid. 
bla(2*«ihylhaxyl)enrr 
Methane, bnaiodkhloro-
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CASRN 

gfomofonn: Ttibromoraethane 73.25-2 

^jrtvnnphenyl phenyl eiher 101-33.3 
)),ity| benzyl |^ihid*ic; 83-6S.7 
^zyl butyl phthilate 
(jttbiiiutn Tottl 

CuftwMi iliwinde 73-13-0 
Caibon teinchloiicie 36-23-3 

ChlonUnc 37-74-9 

o^ilnmaniilnc 106-47-8 
Chlorobeozenc 1U8-9U-7 

! 
^ Oilorobcnzilttfe 310-13-6 

p-Chloro-m-cmoi 39-30-7 

aUoroetham: Ethyl chloride 73-00-3 

Chlorofonn 67-66-3 

2-ChJoronep(htlcnc 91-38-7 

2-ailurnpiwnoi 93-37-8 

4-nilftmphenyt plienyl ether 7003-72-3 
Chluiupteiie 12^99-8 

Clinmiium (Totai) 

Chfyaene 218-01-9 

Cobalt (Total) 

Copper (Total) 

ni-Cie»ol 106-39-4 
o-Creaol 93-48-7 
p-Crewl 106-44-5 
Cyanitk 37-12-3 
2.4-D: 2.4- 94-73-7 
Dtrhlornphcnoayacetic acid 
4.4'-DDD 72-34-8 

4.4*-DDE 72-35-9 

4.4--DOT 30-29-3 

DialUte 2303-16-4 

Oibenz(a.hlaiuhiiuene 33-70-3 

Oibenrofuran 132-64-9 
Dlbnanuchlittumethanc: 124-48-1-
Chlofodibnenoniethane 
l.2-Dibioaio-.^<lilorapropane; 96-12-8 
DBCT 

I J-Dihmmoeihanc: Ethylcm 106-93-4 
dibniniide 

ClMniieai Abetrocn Setvke 
lodea N»n« 

Mctfaaae, txibrano-

Bonzene, l.bretno-4-phencniy-
1.2-BenzencdicaibQx^ acid, butyl 
phenyfanettayl ecicr 
Cadniiuin 

Caibon diaulfide 
Mtthanc. tetrachloro-

4.7-Methane-IH-Indene, 
1.2,4 J.6.7,8,8 <lctachla^»• 
2JJa.4.7.7a4Mxahydl»• 
BotaeiMamine. 4<faioiD-
Banune, cbloco-

Btnzaneaceiic acid. 4-ehloto-
aipha-<4.chlofaptNnyl)-alpha-
hydrQxy-.cthTl eMer 
FIMHOI. 4<hloto-3-nNthyl-

Blhanc. chlott>-

Methane, irichloto-

Naphthakne. 2-cfaloro-

Pbcnul. 2<hlort>-

Benzene. l<hlorD 4 phcnoxy-
1 J-Butadienc. 2<hluiD-

Chrofmutn 

Chiyi 

Cobalt 

Copper 

Phenol. 3-tncthyl-
Phcnol. 2-fflethyl-
Phenoi. 4-methyl-
Cyanida 
Aeeticacid.(2,4-dkhioro 
phenoay)-
Benzena, l.r-a.2-
dkhlofoetliyUdcne) bis(4-cfalort>-
Benzene. 1.1*-
(dkhloroathyiidene) bit 
[4<faloto-
Benzena. l.r-(2-2.2-
irichloroathyUdene) bia 
(4-^loro-
Catbamoihioic acid, bti< I-
methykthyl)-. S-(2.3-dfchlon>-2-
pnpcnyl) cater 
DibenzlaJi laoihncenc 

Dlbenmftim 
Methane, dibtomochlom-

Prapane. U-dibit>tno-.3-dUarD-

Ethane, U-dibromtv 

Sugfened 
roiifB8(i.) 

8210 
8010 
8020 
8240 
8270 

1040 
1270 
8010 
8240 
8010 
8240 
8120 
8270 
8040 
8270 
8270 
8010 
8240 
6010 
7190 
7191 
8100 
8270 
6010 
7200 
7201 
6010 
7210 
8270 
8270 
8270 
9010 
8130 

8080 
8270 

8270 

• #« - " 
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^fftunon Nunt 

Di-n-butylphthiiiie 

o^Xchlorobenzenc 

m*Oiehlonabcnzenc 

p.DCcUarab«ucne 

3J*-Dichlonb«aidine 

lm«< 1.4-DW«l«»if»-l.h*iien« 
DkhioredifluoroiMthuM 

U'DichlecoMhaiM 

ia^chlocaahaiw: Ethylene 
dtehknitte 
l.i>OichiaRwihyl«fM: 
VkiylidciMchinride 
ttiM*l^«DkhkMO«ihylcnc 

2^0ichlorof)h«tial 

2.6^iehlamf4wflnl 
U^DtChlOTOfXtfWM 

cii* 1,3-Oichlofnpropenc 

imu* i .S'Dkhloropropcne 

DMdrIn 

CASRN 

84-74.2 

9S-S0-1 

341-73-1 

10646-7 

91-94-1 

110.37-6 
73-71-1 

73-34-3 

107-06-1 

73-354 

13640-3 

120-83-2 

8743-0 
78-87-3 

10061-01-3 

10061-02-6 

60-37-1 

Diethyl phlhalate 84-66-2 

0,0-Dleihyl 0-2-pytw.inyl 297-97-2 
phnaphwrtahioatr, Ihionazin 
bfanethoeie 60-31-5 

p-iDimetbylaminolazobenzxne 60-11-7 

37-97-6 
3J'-Ulniethylbenzidine 119-93-7 

•Ifiha, alpha-
Dimetliyiphcnethylamine 

122-09-8 

24-Diniethylfi(ienul 103-67-9 

Dimethyl phlhalate 131-11-3 

m-Dinhinbaiizane 99-63-0 
4,6-Dlnitf»«-cie8ol 334-32-1 

2.4-Oiiihiaphenoi 31-28-3 

2,4-Diiiilf«oluene 121-14-2 

2,6-Diititratoluene 606-20-2 

Dinoatb: DNBP; 2-aec-Buty|. 81-83-7 
4.6-dinitraphenol 
Di-n-wtyl phlhalate 117-844) 

— — • - X—^ V 

OMnkai AbMictt Sctrkt 
Nut 

U-Btnzcntdicafboxyiic acid, 
dibuiyt ettcr 
Bcnzm. l,2-dichlon>-

Btazcne, l^-dkhioro-

Bantctie. 1.4-dlcfaloio-

Il,r-Blphytiiyll4.'*'4i«iiiii». 
3J'-4ichlori>-
2-Biiten«, l.d-dichlnro-. (O-
Mtthut, dichloradilluoio-. 

BtfuM. la-dkhloio-

Etfim. U-dkhlora- ? 

' BIMM. U-diehlom-

Eilwm, U-dicUofe-.(EV 

PlMnol.2.4-(liclilare-

Fhcnol. 2.6-djchl(mv 
Pnipm. 1.2-4kfalofn-

l-Propeoi, U-dkhlgiD-, (ZV 

1-PnpcM. U-dkUoio-,(E>-

2.7J.6-OiiiMihaiiaMphth(2J-
blmuKiM. 3,4 J,6.9^-(MXKhlore-
la,2,2«.3.6.6a.7.7*-octAy«lfo., 
(lulpha. 2btnL 7Mlphi. 3bait, 
6h«a, Oanlpha. 7bcta, Italpha)-
l,2-B«imntdic«fboxyik acid, 
diethyl aaicr 
Phoapiwtwhioic add, 0,0-dleihyl 
OfyraziByl cater 
Phoaphnredllhioic add, 
0.0-«n«cthd S-(2.<nMihylaauno>-
2-Moeihyt| caier 
Bansoiamtne, NH-dimcthyl-d-
(phcnylato)-
iUiiK(a|anthmna. 7.12-diinetfayl-
^ljlMB^|M|fl|-4.4'-diamine. 

Bcnunacthanamina, alpha, alpha-
dkneihyl-
nMnol,2,44imcthyl-

1,2-Bcnsenedicaxboxylic acid, 
dimethyl eater 
Benxcne. 1 J-diniim-
nianol. 2-maihyi4,6-diniUo-

PhcnoL 2,4-dintin> 

Benzene, l-nieihyl-2,4-dinitiD-

Benzent, 2-incthyl-U-diniiio-

rhenol, 2-( l-inethylpiopyl>4.6-
dfaiitfo-
1 J-BenzenedicaAoxylk acid, 
dtectyl cater 
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1,447insiinc 
Dipticnylmiiiw 
DinlToton 

Endotulfin I 

Endoiuifaii U 

Emionilfan nilfatt 

: .m:.-

T ' 
Endrin aldehyde 

Eihylbenzenc 

Ethyl mefhncrylaic 

Ethyl niclhamaulfonaic 
Faniphur 

Fluoniiiiiiena 

Fluorenc 

Hcptachlor 

Hcpiachlor epoxide 

Hexachiofobenzcne 

Hexachlurobutadicne 

Hcxaclilufouyvlupeniedicnc 

Hexachloreeihane 

Hcxechlorophene 

Heaavhlompmpcne 
2-HeiNn<ine 
Indcfw (U„^<d)pytene 

LifdiiMyl akohol 
bwltin 

Liophoninc 

laoMfrole 

CASRN 

12S-91.1 
122-39-4 
29S-04U 

939-W^ 

33213-65.9 

1031.074 

72-204 

7421.934 

100414 

9743-2 

62.504 
5245-7 

206444 

86-73-7 

76444 

1024-57-3 

111-74.1 

8748-3 

77474 

67-72-1 

70.304 

1888-71-7 
591.784 
193-39-5 

7843-1 
465-734 

78-59-1 

120-58-1 

AppcauiA 1 i.m laoie 4-i ^con't) 
Oteijiical Abemcu Service 

- Inde^N^, 

1.44}ioxaiie 
Benzeneemine. N-phcayl-
Phoephoredithioic acid. 
0.0-dicihyl S-[2-(eihylthio) 
ethyl I ever 
6.9-Mcthano-2.4.3-benzodioxaihiepin, 
6.7.8.9.10.10-hexachlon>-
1.3.Sa.6.9.9a-hexahydn>.. 3-oxtde 
(3alpha. 5abeia, 6alpha. 9alplia, 
9ahetai- — 
6,9-M«hano-2.4.3-befizodiexathicptii. 
6.7.8.9.l0.10-hcxBehlon>-
UJa.6.9.9a-hexahydr»-. .Voxide 

6.9-Mctha(io-2.4.3-benzodioxathiepin. 
6.7.8 j. 10.1Q4«xachlofo-
U.5a.6.9.9a-hexahydxo-, 
3J-dioxide 
2Jd4-Otfneihananephih(2 J. 

;:.b)a9th«ne. 3,4.S.6.9.9-hcxechlete-
~ laJ2a.3.6.^7.7a-octahydfo-, 
(laalpha. 2beta. 2abeia. /alpha. 
6alpha. 6abcta. 7beia. 7aaiphaV 

JJ.4-Me(hanoeyciapcnia(cd) 
pamalene-5-caiboxaldBhyde. 
4jaJIJ.4,7-hex«:hloradiacahydn>-, 
(I alpha. 2hcta. 2aheia. 4beta. 
4abetaJbcta.6abeia.6bbeu.7R)-
BentctH. eihyl-

2-Pnipcnotc acid. 2-inethyl-, ethyl 
eater 

Mcihaneeulfonic acid, ethyl eater 
Rltophnfothloic acid. 0-14-
Mh«f6»Tl«nino)iutfonylJpheayll4.0-
dintfthyl Mtt 
PhiotaniheiM 

9H-FluoreiM 

4.7-Mefhano-lH-indene. 1.4J.6.7.8. 
8-hmechlor^3a.4.7.7 a-ictrahydR>. 
2J-MethantH2H-iodetio( 1 j-braxireiie. 
2J.4J.&7.7-h^aehlotD-
la.lbJJa.6.6e-hexahydio- (laalpha. 
IhtMa. 2alpha. 5alplia, 5abeta. 
6beta.6aalpiu)-
BetneiK. hexadiloro-

IJ-Butadiene. 1.1.2.3.4.4-
hexachloiTw 
^•^tojientediene. 1.2J.4.5J-
bcxacfalaro-
Elhaiw, hex«chl0R>* 

rtiwioL 2e2 *fMihylMwbif (3«4,6* 
Irichlofo* 
1-pnipciN. 1.1.2J.3.3-hexaGhlorf>-
2-lfexnnunc 
Indetto( 1.2.3<d|pyrene 

1-PnDanol.2-incihyl-
1.4 J.8-Uinieihanflnanhihalene. 
U.3.4,10.10-hexaclilonv 
1.4.4a J.8.8a-hexahydr».( lalpha. 
4alplM, 4ebeu, 5beta, 8bcia, 
8abef«>. 
2-Cyclohexeii.l-oiie, 3JJ-ixiincthyl-

U-Benaodioxole. 3.<l.propenyl). 
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8020 
8240 
8015 
8240 
8270 
8270 
8270 

V : 045 

8120 
8270 
8120 
8270 
8120 
8270 
8120 
8270 
8270 

8270 
8240 
81(K) 
8270 
8015 
8270 

8090 
8270 
8270 
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WJ 

•" :;n ' 

Krpom 

Lud 

Mtrcury 
Mtlhacrylonittiit 

MtihapjfnitM 

Mtlhoxychlor 

Mtihyl bn^dr. Bromocihant • • >-• 
MKhylchlaridt; 
ChktfTWTMthan 
3-H«byi#iluithnm 

Dfcliliiran»lh«M 
MiUiyl Mhji kiiam; MEK 

Methyl iodidt: lodoimihine 

Mtlhyl methacfyiM« 

Methyl mtthiinewiranMe 
2-Methylniipiithfllcne 
Methyl pwiihlon: Fanthimi 
methyl 
4-Mtithyl-2'|MniiiMnc; Methyl 
ieobwyiketoiw 
Nephtnalene 
V --'-J ' 

1.4'Niiphthoqtiinone 
l*NeplithyiamiiM 
2>N«plMhyl«iine 
Nkkel 

(v^itmenilifie 
m«Niiroaniline 
n-Niiroeiuiine 
NHfubenictN 

o^iiniphenol 

f>*Niiraphenol 

4<Niirnqvifmline Kcmide 
N-NiiroeodiifhtfyJainine 
N-Niirnfodiethylamhie 
N'NhttMndfanethylentine 
N'Nilroeodiplienyleinine 
N-NilrowdiimipylBmine: Di-n* 
pmpylnhioMmine 
H>Nitmeoinethylethylamine 
N-Nllroapinofpnolifw 
N'Nhroeoipipendewe 
N-Nllroenpyttulidine 
5-Nlir(HHoliddinc 
I'lniiiiun 

|||d^i-liluriniled hiplienylR; 

I'nlyviihiriniiietJ dibcnto-p-
dim in*; HCDD* 
Pnlydilorineied 
dibenzofunnr. PCDFt 

Appendix I Ii« Table 4-1 (cpn't) 
CAkiw 

•••I-

143.XM) 

-J • 

(Total) 

(Total) 
126.96-7 

9140-5 

7245-5 

7443-9 

7447-3 

5649-5 

W5-3 

154)9.2 

71-93-3 

74464 

10424 

66-27-3 
91-57-6 
296404 

101-10-1 

91-20-3 

13ai54 
134-32-7 
91-59-6 
(Total) 

86-744 
9949-2 
10041-6 
91-95-3 

II-7W 

10042-7 

56-57-5 
924-16-3 
55-16-5 
62-7^9 
16-304 
621-64-7 

10595-954 
5949-2 
100-754 
930.55-2 
99-55-8 
56-38-2 

S*(|) 

S«(h) 

Sea(i) 

lJ.4-Metheno-2H-eyclohaa-
K«d)pafUaien-2-«aN, 
LltijJa.4JJJaJb.6-
6ecachlaroactahydn> 

Meioij^ 
2-Frapmaitiik, 2-aethyl-

j-EihaiMdtamine. NJl-dhnethyl-ir-
2.|iyfidinyl-N'-<2-lhieRylnMthyl>- " 
BeiMoe. l.r-<2JJ-
hddiloRiethyiidaiia)hM (-fnathooty-

~ Methaoe, bfOBM-

. Methane, chloio-
• 5 .-Li ..Si 

^^Betafflaceaathtylene. U-dlhydio-S-

^SMiUiins, dlhoiBO* 

;:Me6ieoe, dkUoiD- ; "• 

"^2-BtitaiKit*^*' 

M®diint, lodo-

2-PRpenoic aeid. 2-methyl-, methyl 
.e®ee . 
^haneaalfoak acid, methyl e«ar 

• Naphlhylcnc. 2-nwthyl-
n»"Phorothioie acid. 0.04toethyl 
044.iutraplianyl) eater 
2-PB«anaae.4-methyl-

"N^thaieif''" ' 
I i^NaphthalencdkliM 
1-Naphthalenamine 
2-Na^haleiiaintnc 
Nickil 

Benzcnafflina, 2-flhto-
Beiiuiiaiiiine. .3-nitfo. 
Detueiiamina, 4-aitfo-
Bemetia. niue-

Pheool. 2-nitio-

Pheool. 4-flhiD-

Ouinoline. d-nitm-. l.«iide 
l^ulanaroioe, N-b^l-N-nhreao-
Ethanamina, N-ethyl-N-nitroao-
^hanamine. N-methyl-N-nitroao-
B«Keiiamine,N-oliitiao.N-phaoyl. 
1-nopananuoa, N-iuiioeo-N-propyi-

Bhanamw. N-methyl-N-ititxoao-
Motpholine, 4-iihnao-
Pipehdcne, l-niin>M>» 
pyrrolidine, l-nitreao-
fl«»nainine. 2-ineihyl-5-nttfn-
I*oap»K»r«hk»ic K-id. 0,04ielhyl-0-
(d-mirortienyl) cater 
1,1 Blpnettyl, chloro detivativei 

01beiizo(b,e](l,4]dioxin. chloro 
derivaiive* 
Blbenzofuran. chloro dcrivativei 

6010 
7420 
7421 

^;;^7470 
1015 

^8240 
8270 

^^1270 
"^•010 

.1240 
,11010 

1240 

•4^ fl240 
. riOlO 

:to^t24o-
^1015 

8240 
8010 
8240 

: >1015 
;W.5.|24O.. 

8270: 
8270 
8140 
8270 
8015 
8240 
8100 
8270 
8270 
8270 
8270 
6010 
7520 
8270 
8270 
8270 
8090 
8270 
8040 
8270 
8040 
8270 
8270 
8270 
8270 
8270 
8270 
8270 

8270 
8270 
8270 
8270 
8270 
8270 

8080 
8250 
8280 

8280r 

•-X y 

L4ao. 

i;5a;:, 
l:40i. 
rio-i 
|i?-k 

iia-

100. 
tow 
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Common N«iw 
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Appendix 1 i-ui iatile 4-i (con't) 

CASRN 
CWieal Abiinwi S«rne« 

ittchioroheniene 
'hUimetliKiK 

^li loron it robenrtne 
Heiii«Lhloroph«m>l 

«*-9V5 
7W)|.7 

82-6>-8 

Bcnune, pentKhloro-
Eihme, pcniMhlora-

Benzene. pcntachloreoiuo-
Phtnol. pmtKhloto-

Hmi lectin 
Plienanthrenc 

62-44.2 
88-01.8 

Aeciamidc. NK4-tttaoxyphcnyi) 
nieaaothreae 

riicnoi 108.98-2 nitnoi 

p-Phenylenediiinine 
llionie 

2-rieoliiie 

in6..80.3 
298-02-2 

109-06-8 

1.4.Benzen«di«nine 
Phoapiiuiudilfatotc acid. O.CVdiatfayl 
SH(cihyiituo)moihyl] t«cr 
Pyfidim. 2-«oihyl. 

Proavnidc 

Prnpionitrile: Ethyl cyanidt 

23980-38-8 

107-12-0 

BcfBamidc. 3.8-dichion>44-(l.l-
dimethyl-2-pfop«nyl>-
hopancnitnla 

Pytcne 129-00-0 Pyiane 

PyriditK 11046-1 Pyfidine 

Sifmie 
Scieniuni 

94-59-7 
(T«il) 

1 J-B«nzodioxolt. 8K2-frepwiyl>-
Salaniian 

SUvcr (Total) SUvcr 

SUve*; 2.4.8.T? 

Slyretie 

93-72-1 

10042-3 

Proranoic acid. 2-(2.4,5. 
tiicnitmiphawxy). 
Batiscoc, ctbenyl-

Ainile 
V T:2.4J-

lomplicnaxyacetic acid 
...V7.8.TCDD: 2..^.7.8. 
Tclrechiofudibeiup-p-dioxin 
1.2.4.3-Tc(i»chlamhenzeM 
1.1. U-Tetrachioroetluuie 

18496-2.34 
93-76-3 

1746014 

98-94.3 
630-20-6 

Sttinde 
Acetic acid. (2.4 J. 
irk-hlorophciioxy). 
Dfl«cnxo(h.eJ(1.41Uloxin. 2.3.7.8-
Ifflradtloro-
Bcnzana, 1J1.4 J-tairachioro-
Eihane, 1,1.1.2-tctnclilofo-

1.1 J J.-Tctnchlorecthinc 79-34.3 Elhane, l.UJl-iainchioto-

Trtnehlofoethylene: 
Pefehlwoethylene; 
Telrnciilottieihaic 
2..3.4.6.Tetrachloraphenol 
Tetrieihyl 
(Jitliinpymplio^liiie: SuUoiepp 
Thilliuin 

127.184 

88-90-2 
3689-24-5 

(Total) 

Eihciw. ictnchloro-

Phenol. 2-3.4.6-i«trachloro-
Phcnol. 2.3,4,6-ictTachlonw 
^<^HO)^S)J20). letraethyl eater 

Tm 
Tuiuene 

(Total) 
108-88-3 

T«n 
Bciizciic, nietliyl-

o-Tnluitlitw 
Tojupliene 

9.3-334 
8001-33-2 

Bcnr.cnimifM, 2-nieihyl-
Toxaphene 

1.2.4-Trichionjhcnzene 
l.l.l.l'rkhloroeihitie; Metliyi 
chloiTtfonn 
1.12-lrichloroeihRnc 

120-82-1 
71-3.3-6 

79-00-3 

Benzene, l.2.4.ihdilorTv-
Ethane, 1,1.1-ihdihiro-

Ethane, i,1.2-trichloro-

Triehlorocthylene: 
Tiiehlomeihfiie 
Ttidilorofluutuiiiediuie 

79-01-6 

78-694 

Ethene, thciiloro-

Methane, Iriciilurunuitro-

^-TriehlofTfphcnol 
•Tiiwliiuruplieiiul 

95-96.4 
88-06-2 

Phenol, 2,4,3-trichlor(t-
Pliettoi, 2,4.6-iiidilon>-

E-55 

8270" 
1240 
1270 
8270 
8040 
8270 
8270 
8100 
8270 
8040 
8270 
8270 
8140 
1270 
1240 
8270 
8270 

SOIS 
8240 

^ 1100 
1270 
1240 
1270 
8270 
6010 
7740 
7741 
6010 
7760 
8180 

8020 
8240 
9030 
8180 

8280 

8270 
8010 
8240 
8010 
8240 
8010 
8240 

8270 
8010 

6010 
7840 
7841 
7870 
8020 
8240 
8270 
8080 
8280 
8270 
8240 

8010 
8240 
8010 
8240 
8010 
8240 
8270 
8(M0 
8270 

EQLlBSll 

10. 
10. 

400. 
l«*l. 

10. 
8000. 

2. 
8. 
10. 
2. 
10. 
10. 
.5. 

0.2 
8. 
1. 
8. 
10. 
3. 
10. 
8. 
10. 
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Cflimngn Hns 

i J J-T richlorepropwt 

(».0,(»-Trieihyl 
phflo^rnihifMlc 
nynt-TriniinibciUBM 
Vimdiitni 

Vinyl mtaM 
Vinyl chloride 

Xylene (lotel) 

Zinc 

SAUUi 

96-in 

126^-1 

99J!U 
(Tolel) 

tOIMS-4 
7W1.4 

1330-20-7 

CToul) 

idoic '¥'1 ^coD t; 
celAb 
lint. 

Ptepaae, 1 JJ-ukhloro-

Pheiphoroihiaic acid, 0,0.0-iriadiyl 

B«»eoe. 1J J^rinitro-
Vmediimi 

Acoiie ecid. etheayi 
EArae. chloro-

Bwtme. dinciliyl. 

Zioe 

•mended la RU.16 el 13 DL 1U|. 

•> 
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a) 

b) 

c) 

d) 

e) 

g) 

h) 

i) 

Table 4-1 (con't) 

APPENDIX I FOOTNOTES 

The regulatory requirements pertain only to the list of substances; the right hM 
(Methods and PQL) are given for informational purposes only. See also (e)^' 

Common names are those widely used in government regulations, scientific 
and commerce; synonyms exist for many chemicals. 

"CAS RN" means "Chemical Abstracts Service Registry Number". Where 
entered, all species in the groundwater that contain this element are i 

CAS index names are those used in the 9th Cumulative index. 

"Suggested Methods" refer to analytical procedure numbers used in "Test 
Solid Waste", incorporated by reference in 35 111. Adm. Code 720. 111. Analytii 
can be found in "Test Methods", and in documentation on file with US^A. 
The methods listed are representative procedures and may not always be the m 
methods for monitoring an analyte under the regulations. 

Practical Quantitation Limits ("PQLs") are the lowest concentrations of 
groundwater that can be reliably determined within specified limits of pj 
accuracy by the indicated methods under routine laboratory operating coni . ̂  
PQLs listed are generally stated to one significant figure. Caution: The PQL viil^'m 
many cases are based only on a general estimate for the method and 
determination for individual compounds; PQLs are not a part of the regulation. 

PCBs (CAS RN 1336-36-3). This category contains congener chemicals, including 
constituents Aroclor-1016 (CAS RN 12674-11-2), Aroclor-1221 (CAS RN 11104-28-2), 
Aroclor-1232 (CAS RN 11141-16-5), Aroclor-1242 (CAS RN53469-21-9), Aroclor^WS , 
(CAS RN 12672-29-6), Aroclor-1254 (CAS RN 11097-69-1) and Aroclor-1260 
11096-82-5). The PQL shown is an average value for PCB congeners. 

PCDDs. This category includes congener chemicals, including tetrachloro^benzo^ 
dioxins (see also 2,3,7,8-TCDD), pentachlororodibenzo-p-dioxinsand hexachlorcS^wtzo-.. 
p-dioxins. The PQL shown is an average value for PCDD congeners. -

PCDFs. This category contains congener chemicals, including tetrachlorodibenzofiTran^ 
pentachlorodibenzofurans and hexachlorodibenzofurans. The PQL shown is an averaier''^ 
for all PCDF congeners. 
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The constituent list, based upon the groundwater assessment monitoring informatibji 

form the initial basis for monitoring consistent with 35 lAC 724.197(g) and (h).^ 

will be re-evaluated based upon Appendix I parameters which have been provi 

a statistically significant increase. Any reported constituent not already i 

monitoring constituent, will be verified through resampling within 30 days m 

of the analytical data, to repeat the analyses of the specific constituents i 

I analyses. If the second analyses confirms the presence of 

the monitoring list shall be modified and the results reported to the Agei 

quarterly groundwater monitoring report. If resampling is not conducted, the 

constituents will be reported to the Agency and added to the monitorin; 

concentration limits for each constituent having a standard in 35 lAC Part 620 

that standard promulgated in 35 lAC Part 620. If a constituent exceeds the 

alternate concentration limit may be established. 

The pesticides 4,4'-DDT and 4,4'-DDE have been deleted from the monitoring list based 

upon the laboratory finding that these constituents were also found in the QC blank. This^ 

fmding was made by the laboratory regarding the April 30, 1987 Appendix 

This determination is attached as Appendix 5 and has been made available to thoAgen^ 

as part of the groundwater monitoring data base for t^e groundwater a^s«nent*^^ 

monitoring program. 
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'ISW" 
In order to provide a general indication of groundwater quality, pH, temperature, and 

specific conductance will be measured in the field during each sampling event. Depth-fo-

water measurements will also be made on each groundwater monitoring weirpiior ̂  

sampling. This information will enable groundwater elevation contour maps to 

constructed for evaluation of groundwater flow direction, which is required on an armi 

basis. 

Additionally, the water level data for Lake Calumet will be part of the data i 

the quarterly reports. 

4.4 Analvsis Plan 

4.4.1 Laboratory Quality Control Procedures 

The protocol for percentage of quality assurance samples, the instrumental quality 

control, the extraction logs, the methodology steps, the use of reagents and preparation, 

etc., will meet EPA analytical quality control criteria. This information, as well as the 

procedures for handling of all samples and information regarding the personnel involved, 

is documented in the WMI Environmental Monitoring Laboratories, Inc. (EML) Quality " 

Assurance Plan. A complete quality assurance report is available from the EML, upon 

request, for any particular sampling event. 

i ' 

• .ydmL 
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Laboratory personnel examine the seal on the shipping container upon arrival, bit^ the 

seal, record sample temperature, and sign the Field Chain-of-Custody Record,_,Each_ 

labeled sample bottle is stored in a secured area or provided to an analyst or techmcian. 

This information, as well as the movement of the sample throughout the laboratory, .is 1 

recorded. 

4.4.2 Reporting Limits 

The quantification limits of the constituents analyzed for in the groundwater! 

those which are achievable with the best available technology.or as specified in 35 lAC' 

620.510(b)(3). Reporting limits utilized for each parameter are identified on the an2ybcal 

reports provided by the laboratory. 

4.4.3 Analytic^ Mgthodologigs 

Table 4-2 presents the standard methodologies used for each parameter (or group of • ... 
parameters) required in the CWMCS facility monitoring program. All methods are EPA 

approved. 

4.4.4 Retx?rting Requirements 

The results of groundwater monitoring will be submitted to the lEPA quarteflyrfhe^'' 

statistical comparisons will be submitted to the lEPA quarterly and new statistics will be 

computed annually. 
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Parameter 

TABLE 4-2 

CWM CHEMICAL SERVICES, INC. 
CHICAGO INCINERATOR FACILITY 

METHODOLOGY FOR TESTING AND ANALYSIS 

EPA Reference 
Msthssl 

Acid/Base/Neutrai 
jl|2-Dichlorobenzene 
^2;4-Dichlorophenol 
2;4-Dimethylphenoi 
2,6-DichIorophenol 
2-ChlorophenoI 
3-Methylphenol (m-cresol) 
4-Chloroaniline 
4-Methylphenol (p-cresol) 
Aniline 
Anthracene 
Naphthalene 
Phenol 

Metals (total and dissolved) 
Aluminum 
Arsenic 
Barium 
Cadmium 
Chromium 
Iron 
Lead 
Sodium 
Z^inc 

Inorganics 
Chloride 
Fluoride 

625V8270* 

200.7'/6010^-
206.rno6o* 
200.776010* 
200.776010* 
200.776010* 
200.776010* 
200.7/600 
200.7'76010* 
200.776010* 

325.1' 
340.2' 
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jparametgr 

TABLE 4-2 (con't) 

CWM CHEMICAL SERVICES, INC. 
CHICAGO INCINERATOR FACILITY 

METHODOLOGY FOR TESTING AND ANALYSIS 

EPA Reference 
Msibfld 

VOAs 
::: |^iene (meta, para, ortho)" 

8260^/8240^/602^624^ 

• ^ ti^l|:l-Dichloroethene 
Acetone 

. fienzene 
Chlorobenzene 
Dichlorodifluoromethane 
Ethyibenzene 
Methylene Chloride 
Toluene 
Acetonitrile 
Ethyl Cyanide 
Methyl Ethyl Ketone 
1,1.2-Trichloroethane 
Methyl Isobutyl Ketone 
Vinyl Chloride 

p-Dioxane 

Appendix I constituents 

8260^-^ 

8260*/8240'/624' 

See Table 4-1 

Notes: 
"Methods for Chemical Analysis of Water and Wastes", EMSL-EPA; Ktoch, 
1983. 
"Standard Methods for the Examination of Water and Wastewater", 16th Edition^ 
1985. ; 
"Methods of Organic Chemical Analysis of Municipal and Industis 
Wastewaters" EPA-600/4.82-057, July 1982. 
"Test Methods for Evaluating Solid Waste", SW846 Third Edition; September^ 
1986; USEPA ' 
This method requires a sample size of 25 ml to yield a PQL of 2 ug/ir 
Statistics will be based in combined results. 
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4.4.5 Recordkeeping Requirements 

This document, as well as the analytical results for each sampling event and eac' 

production of the required statistical tests, will be kept on-site until final facility cldsure. 

Following closure, this plan and all analytical results may be kept on-site or at CVi^ 

Corporate offices. The accumulation of these items meets all applicable reco; 

requirements. 

.<;tate Recordkeeping Requirements 

The following information is required to be kept on-site (except as described above) an 

available for inspection; 

0 Documentation of the groundwater monitoring system capability. 

Documentation of the integrity of the groundwater monitoring wells. 

Demonstration of any groundwater monitoring waivers or approvals of'any 

alternative groundwater monitoring system. 

Description of the groundwater sampling and analysis plan. 

Detection and/or groundwater assessment program records. 

•V^-Sv-

•• -
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5.0 DATA EVALUATION PROCEDURES 

Analytical data will be evaluated statistically to detect potential impacts of the regulati^Jinir 

(surface impoundments) on groundwater quality. Groundwater elevation data will be 

to identify changes in the direction of groundwater flow. Water levels of Lake Calum^ 

interpreted to support this evaluation. 

. 5:1 Statistical Evaluation Procedures v 

Not all of the constituents identified in Table 4-1 have been detected in each of J 

closure monitoring wells. Some constituents have a groundwater quality standarS^nHef 

35 lAC Part 620. Therefore, three statistical methodologies will be employe 

constituents that have been reported routinely detected in the groundwater aswii^'e^^^^ 

monitoring program but for which there is no existing groundwater quality 

(Case I); a second for constituents not reported routinely in the groundwater assessment 

monitoring program and for which there is no existing groundwater quality stand^id 
• • .f • •• -

(Case II); and a third for constituents which have a groundwater quality standard, which 

have been detected, and do not currently exceed the standard (Case III). 

The first method, for constituents which routinely have been detected in the groundwater, 

will utilize intra-well comparisons of future measurements for each groundwater" 

monitoring well using a prediction limit methodology. The second method, which will 
-^i . - \ 

be used for those constituents not previously detected in groundwater assessment 

monitoring, will utilize statistically derived practical quantitation limit (PQL) valuM (2 
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times the PQL). The third method will assure new exceedances of groundwater prd 

standards are responded to in a timely manner irrespective of statistical changes. 

Statistical evaluations will be conducted on a quarterly basis. Background groum 

quality upgradient from the surface impoundments and at the facility boundiary^ 

be evaluated. The evaluation will use the designated upgradient groundwater 
I.— 

wells, to ascertain whether alternate statistics or other changes to the monitotin] 

are necessary due to regional changes, off-site activities, or water level 

Monitoring wells G307S, G334S and G343S are designated as the upgradient 

boundary groundwater monitoring wells. Monitoring well G123S is desig: 

groundwater monitoring well immediately upgradient to the surface impoundments. *' 

Background Determinations 

The historical groundwater monitoring data for this facility, coupled with the linusu^ 

geological and hydrogeological characteristics of the site, clearly indicate that upgradient 

monitoring cannot be used for comparison to downgradient groundwater monitoring 

wells. In addition, inherent spatial variability and known on-site contamination 

of the surface impoundments, diminish the effectiveness of statistical compansons of 

upgradient and downgradient measurements. Therefore, an intra-well comparison 

methodology is recommended. 
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Intra-well comparisons will be used to statistically evaluate parameters which have been 

detected historically, namely using a prediction limit methodology. Existing baseline^ate^ 

for each groundwater monitoring well will be used to construct the ' e- ^ 

prediction limits for each parameter. 

In essence, either a prediction limit or a PQL will be utilized. In 

'^^^bnitoring parameter groundwater quality data are below the reporting fimii 
'.2^ -•••.-•• ...... . . r •^"'•'riffs'V. 

..for that parameter will be used in the statistical analysis of that parameter, 

.'.'•Vev I. ^ ^.vv vf. 

appropriate method will be utilized for each parameter based upon reported bad^rounc 

data for each groundwater monitoring well, for that parameter. The Case T 

utilized for a constituent from a particular groundwater monitoring well, 

samples are routinely reported to contain detectable concentrations of that 

The Case II method is utilized for a constituent which has not historically been^d^ict 

The Case III Method is utilized for those constituents which have a groundwater quality •••• • 
Standard, which have been detected, and do not currently exceed the standard as.listed 

in35IAC 620. 

Case I: Statistical Method 

The statistical method recommended for this facility is the prediction limit pi 

described by Gibbons, 1987 and Gibbons and Baker, 1991). For parameters that lire' 

above detection and are reported routinely, the prediction limit (Gibbons, 1987) wiU be 
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used to calculate a localized "background". This statistical test has bwnjiipprov 

USEPA in the revised statistical rule for RCRA facilities (53 FR 39720' 

The prediction limit also is described by Guttman (1970) and 

of each individual new measurement to the calculated interval bi 

The statistical tests account for variability in the background 

upper limit. Each new monitoring result is compared to this 

also provides an equal balance between the false negative dad 

Data will be collected for two (2) years to establish background,a fi^c 

ve'md 

idea of the seasonal effects on groundwater quality, water table, fluctuations : 

develop site-speciflc quantification levels in lieu of PQLs. Hisi 

that obtaining analytical results where there are matrix interferences^uirag dil 

make consistent achievement of the PQLs difficult at this facility. The eight sample 

will provide enough degrees of freedom to yield a prediction limit formula of x + 

where x is the mean of 8 background samples and s is the standard deviation. 
-

closely resembles the QA/QC practice of commercial labs that use 3 standard devi 

to determine if data are within acceptable limits. The 3.16 factor is derived 

statistical tables that compare the number of background sample^^^^^^uml 

new observations (K=l) at the one-sided, 99 percent prediction limit. The statist! 

the metals will be based upon the dissolved results. 
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The prediction limit (PL) will be initially based upon the previous two (2) years o 

and be defined as follows: 

PL = mean + 3.16 x standard deviation 

This method will be valid for all parameters with detectable and quantifiable 

prediction limits will be established for each parameter specific to each 

-ai^f^si'monitoring well. Exceedance of the prediction limit during a quarterly 

along with a confirmatory sampling event, will be considered statistically si; 

The limit will be reviewed and updated every year unless upgradient results ir 

thi.s limit would not be indicative of changes in the results for this groun5viiiCT"°°^ 

monitoring well or determinations pursuant to 35 lAC 724.199(i) are made. 

Case H: Statistical Method 

Each groundwater monitoring well for which a constituent is not routinely reported, when 

compared to the PQL established for that constituent, shall be compared to the PQL. A 

statistically significant exceedance will be defined as a constituent concentration greater 

than two (2) times the PQL, or as a reported concentration of two or more 

constituents being greater than their PQL. 
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Initially, PQL's will be baised upon SW-846 (Third Edition) levels or pursuant to 35 lAC 

620.510(b). For parameters that have matrix interference, for which dilution is 

"site-specific" practical quantitation limits (PrQLs) will be developed. Thit R 

based on the sources of analytical variability that are inherent in routine 

j^ractice. Each facility is required to use available laboratory data to deterniin? 
- .'M 

that take into consideration "the lowest concentration level data that can 

^ iiehieved within specified limits of precision and accuracy during fouf 

conditions" (see 53 FR 39720, dated October 11, 1988). v %• 

Case m: Exceedance Method 

Each point of compliance groundwater monitoring well which has detected acons^SSu 

which has a groundwater protection standard and that value has exceeded 

listed in 35 lAC 620 (see Section 6.0), will trigger the procedures of 35 lAC 

unless provided for otherwise. 

5.2 Verification Monitoring 

If a reported parameter value indicates a statistically significant increase, a resample^wilT 

be taken from the groundwater monitoring well being evaluated. This yen^ation 

monitoring wiU take place within 30 days of receipt of the analyticju rwuItsT 

Confirmation of the analytical results which indicated the statistically significant increase 

will be the basis for proceeding with activities pursuant to 35 lAC Section 724.199(h). 
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Rgfcrgnces: 

1. Gibbons, R.D. (1987), "Statistical Prediction Intervals for the Evaluation of Groiir^ater. 
Quality", Ground Water 25, pp. 455-465. - • • 

2. Gibbons, R.D. and Baker, J.A., (1991), "The Properties of Various Statistical PjMiction, 
Intervals for Ground-Water Detection Monitoring", Environmental Science anyl^3ltl^ 

.^^6(4), pp. 535-553. _ 

3. Guttman, I. (1970), Statistical Tolerance Regions: Classical and Bavesian.;; 
" Dsuien, Connecticut. 
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grounidwater yield of 150 gallons/day. Figure 2-3 identifies that the geologic mateiS has 

hydraulic conductivities of 10"* cm/sec. 

According to 35 lAC 620.420, the facility groundwater monitoring program 

groundwaters which are classified as Class 11: General Resource Groundwater. Therefore 

inorganic chemical constituents monitored by the CWMCS monitoring program, exi 
iff-

natural causes, must not exceed the following concentrations: 

•Constituent 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Cyanide 
Fluoride 
Lead 
Mercury 
Nitrate as N 
pH 

Standard fme/L) 
0.2 
2* 
0.05 
I 
1 
0.6 
4.0 
O.I 
0.01 
100 
6.5-9* 

Boron 
Chloride 
Copper 
Iron 
Manganese 
Nickel 
Selenium 
Total Dissolved Solids (TDS) 
Sulfate 
Zinc 

2.0* 
200* 
0.65* 
5* 
10* 
2* 
0.05* 
1200* 
400* 
10* 

* exempted pursuant to 35 lAC 620.420(a)(3) at the point of compliance 

E-72 
Revision 2 

mem 



."*r. .- ^ -.1'^'' 

i ̂ ̂  J. -t- , 

6.1 romoliance Monitoring 

6.1.1 Statistically Significant Increases 

Results of the chemical analyses and statistical comparisons will be reported tolfiFliEPA 

on a quarterly basis and as part of the annual facility report. The annual repprt^ll also__^;y 

include results of the annual background value evaluations, and p 

background values, where appropriate. In addition, the annual report wi 

"dirtermination of the groundwater floj^^rati^^d^^di^^g 

the annual Appendix I samples. /^ 

If CWMCS determines that a statistically significant increase has occurred, pursi^t to^^^ 
' • ^Sir: ^iv;v 

Section 5.1 of this plan, at a downgradient point of compliance monitoring well during 

a quarterly sampling event, then CWMCS shall resample the groundwater 

well within 30 days of the receipt of the analytical data. Verification of the s^stically 

significant increase would require that procedures specified in 35 lAC 724.199(h) be 

implemented. 

6.1.2 Reporting of Statistically Significant Increases 

If CWMCS determines pursuant to 35 lAC 724.199(d) that any concentration limits 

under Section 724.194 or 35 lAC 620.420 are being exceeded at any monitoring well 

at the point of compliance, CWMCS will notify the Agency of this finding in writing 

>vitliin 7 days and indicate what concentration limits have been exceeded in accordance 

witli 35 lAC 724.199(h)(1). 
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f 6.1.3 Permit Modifications 

In acoordance with 35 lAC 724.199(h)(2), CWMCS will submit to theiti 

application for a permit modification to establish a corrective action program mi 

r^uirements of Section 724.200 within 180 days, or within 90 days if anei^ 

feasibility study has been previously submitted to the Agency 

724.198(g)(5). The application will include a detailed description of 

will acl^eve compUance w|^Ae gro^ pro^dpn 

^ lAC 620.420 and a plan for a groundwater monitoring program that will dem I the 

effecti veness of the corrective action. The groundwater monitoring program v^l fiebS^ 

on the compliance monitoring program described by this Post-closure 

Monitoring Plan. 

Iwater" 

-7 • 

If CWMCS determines that the compliance monitoring program no longer Mtishes 

requirements of 35 lAC 724.199, CWMCS will submit an application for a permit 

modification to make any appropriate changes to the program within 90 days of that 

detennination. 

f 

6.1.4 Demonstrations 

If CWMCS determines, pursuant to 35 lAC 724.199(d), that the groundwater 

concentration limits under 35 lAC 724.199 are being exceeded at any monitoring well 

at the point of compliance, CWMCS may demonstrate that a source other dian a " 

regulated unit caused the contamination or that the detection is an artifact caused by an 
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error in sampling, analysis or statistical evaluation, or natural variation in 

In making a demonstration under 35 lAC 724.199, wUl no^ 

uhdc vwSting within seven days that it intends to make a toon^tion ^ 

724a99(i). Within 90 days, 

^ernons^ that a source other than a regulated unit j^sed |e smdard^ 

Agenc 

or that the apparent noncompliance with the standa^^^ggte^ sami 

^«s or* evaluation. 

^^^Sn for a permit niodifi^on 

tt^ program at the facility. CWMCS will continue to monitor in 

ICSwm^ 

to 

acco 

..y-

compliance monitoring program established in this document, until approv|^ 

from the Agency. 

6.2 Action 

Pursuant to 35 lAC 724.201, CWMCS wiU institute corrective action as net^^ to 

protect human health and the environment for all releases of hazardous waste or 

constituents from any solid waste management unit at the facility, regardless of Ae 

at which waste was placed in the unit. This corrective action plan will include a^^^ute 

for corrective actions, financial responsibility for completing corrective act^^^^ 

corrective measures beyond the property boundary, where necessary, to protM^^^, 
* ' 'y- i"- '-w 

health and the environment. 
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Implementation ' " 

Ifroquired to estabUsh a corrective action program, CWMCS will take coixe^eSon 

regulatai units are in compliance with the groundwater protecHonral 
• -•v-'fw-: .-f- . .. -••••, - J----

•under 35 lAC 724.192 and 35 lAC 620.420 and as specified in the facility 

'-«^>p|ww^ve action plan will include a characterization of the contaminated ' • 
;;;:"^£,S^udmg concentrations of hazardous constituents detect^ antfother fac^ 

' 703.185(g). The Corrective Measures 
-At?.1 HJ l|JJI.IH|.JII mpinwn .> .IIHIJJM 

/^:^^g^^ment for an engineering f^ibility stuy pursuant to j5 .1 ̂  

i- will implement a closure plan that will prevent hazardous constituents from'ex^ding 
ir-ii., 

ith& respective concentration limits at the compliance point by treating 

The overall facility compliance issues will be addressed with the RFI proce^ If a 

made th^t a constituent doM not ^se a substantiii 
bz-v--

l»_an 

.alternate concentration limit may be established for the corrective action prograin. In 

determining whether a constituent will pose a substantial hazard or not,'^n'tially 

adverse effects of the constituents on groundwater quality and on hydraulically connected 

surface water quality will be considered. 

% 

CWMCS will begin corrective action within a reasonable time period Ser the 

groundwater protection standard is exceeded, in accordance with Agency approves in -

conjunction with the corrective action program, CWMCS will establish and implemenf 

a groundwater monitoring program to demonstrate the effectiveness of the corrective 

action program. 
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• 6.2.2 Corrective Action Prngrpm 

v-'v/vV.. • 

r"I?'"''™ "" of 35 lAC 724.200. CWMCS will asS 
-KfO"®citive action program under this sec^ ic o«nc;c4a»:;<:^:u' 'i:i ' 

r. " \ 

:' P^srara "nder this secS, is consisiaii^'tte m. ̂  

4" ^ |^®^5 unto 35 lAC' 
1 aODUcafale concentrarinn limw, 

• measures must tke'ptobeSSen' •• 

-nt facility bound^, 

1 for 

- desmbtng me corr^ttve acuon to b. taken ntus. be included^ d« 

f • 

.1 
;|p^to. Included with the detaUed pians, ptovistons for specific o^^M 

™ is ne^ied beyond foe andlj^ 
_ «j*.« 1 w J • ''' 

v"" i^ini W ihu effectiveness of the correj^^ft 

must'be included with the plan. Since the surface impoundntents wiU be closed'^! 

a post-closure care plan wiU be part of the corrective action plan. 

CWMCS WiU continue corrective action measures during Se compUance period^ 

«C|«^ to ensure that the groundwat^protection standard is not 
tft..- !/. 

S-aoma is'eonducting'^correS 
- J, •-1 i.4 V • 1®'..®® '"''. ®f |e compliance peiiOTioi | ,S 

- - -CWMCS WiU continue that corrective action for as fong as necessary tol^^®*'' 

; compUancevtith thegrotmdwaterprotectioi^s^ 

actionmeasures taken beyond the period equal to theactiveUfeofthe waste manaSr 

T 
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area (including the closure period) if CWMCS can demonstrate, based on data from the 

groundwater monitoring program under 35 lAC 724.200(d), that the groundwater 

protection standards of 35 lAC 724.192 and 35 lAC 620.420, have not been exceeded 

for a peri.od of three consecutive years. 

6.2.3 Reponing 

CWMCS will submit a written report to the Agency which describes the effectiveness of 

the corrective action program. CWMCS will submit these reports semi-annually. If 

CWMCS determines that the corrective action program no longer satisfies the 

requirements of 35 lAC 724.200, CWMCS will, within 90 days, submit an application 

for a permit modification to make any appropriate changes to the program. 

Revi2 
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ENVIRONMENTAL SERVICES, INC. 
1200 CROWN COLONY DRIVE. P.O. BOX 9137 • QUINCY. MA 02269-9137 

(617)849-1800 

Via Federal Express 

February 8, 1995 

Mr. Robert Watson, P.E. 
Illinois Environmental Protection Agency 
Division of Land Pollution Control — #24 
Permit Section 
2200 Churchill Road 
Post Office Box 19276 
Springfield, XL 62794-9276 

Re; Clean Harbors of Chicago, Inc. 
Log No. B-16-M-2 
Response to Notice of Deficiency - Section E 

Dear Mr. Watson: 

Clean Harbors of Chicago, Inc. (CHOI) has prepared and is pleased 
to submit the enclosed response to the Agency's December 6, 1995 
Comments on Section E of CHCI's Request for Class Permit Modification. 
The permit modification request was made in July 1994 in anticipation 
of CHCI's acquisition of certain non-incinerator assets located at the 
CWM Chemical Services, Inc. hazardous waste facility located on 
property adjacent to the CHCI facility. 

This response package includes five (5) copies of a 5-volume set 
which contains the following: 

1. Volume 5A: A new 3-ring binder which contains Appendix E-6 
(first of three parts). 

2. Volume 5B: A new 3-ring binder which contains Appendix E-6 
(first of three parts). 

3. Volume 5C: A new 3-ring binder which contains Appendik E-6 
(first of three parts). 

4. Volume 5D: A new 3-ring binder which contains existing 
Appendix E-7 (which has moved from its previous position in 
existing volume 5) and new Appendices E-8 through E-14. The 
new appendices contain information being submitted in 
response to specific lEPA comments? and 

'People and Technology Creating a Better Environment" 



JleaiHar^ 
Robert Watson,, P.E./IEPA 
February 8, 1995 
Page 2 

5. A clipped package of loose leaf pages for insertion into 
binder previously submitted to the Agency. The pages include 
the following: 

A revised Table of Contents Page 16; 

A revised Page E-1 and new Page E-IA from the Section E 
text; 

A redlined version of Page E-1 showing all edits from 
previous edition; 

A copy of the WMI sampling plan for insertion into 
existing Appendix E-4; 

Revised Binder Cover Sheets and Side Panels for existing 
Binder Volumes 1 and 5; and 

Instructions for the proper insertion of loose leaf 
materials. 

Please note that all revised pages of the text bear the revision date 
"02/08/95" in the lower right hand corner of each page. In addition, 
to aid you in your review, CHCI has prepared a separate comment-by-
comment response document which includes the lEPA comment, CHCI's 
response, and a reference to revisions in the Application. 

If you have any questions, please do not hesitate to contact me at 
(617) 849-1800, extension 4473. 

Sincerely, 

Paul A. Ahearn 
Manager, Regulatory Compliance 

cc: Stephen Pozner, V.P., Compliance and Health & Safety, CHESI 
Anton Martig, USEPA (letter only) 

Enclosures 



INSTRUCTIONS FOR INSERTING LOOSE LEAF MATERIALS 

1. In Volume 1, replace existing Table of Contents Page 16 with new 
Page 16 [Revised 02/08/95]. 

2. In Volume 1, replace existing text page E-1 with revised Page E-1 
[Revised 02/08/95] and new Page E-IA [Revised 02/08/95]. 

3. Remove Section E Text and Tabs from current position in Volume 1 
and move to the front of existing Volume 5. 

4. Insert new Appendix E-4 (WMI Sampling Plan) into existing tab 
Section 4 {currently empty) in Volume 5. 

5. Remove Appendix E-6 Tab (currently empty) from current position in 
Volume 5 and move to the front of new Volume 5A. 

6. Remove Appendix E-7 Tab and contents from current position in 
Volume 5 and move to the front of new Volume 5D. 

7. Insert new Binder Cover Pages and Side Title Blocks into Volumes 1 
and 5. 

8. In "Redline" Volume, add editied page Page E-1 [Revised 02/08/95], 



LIST OF APPENDICES (CONTIKUED) 

D-20. Clean Harbors Dwg. No. 2916-M-Ol: Existing Reactor Vessel 
Details 

D-21. Chem Clear Dwg. No. 4062-C: Modifications in Effluent Holding 
Tank 

D-22. Design Details, Waste Storage Tank. 
D-23. Chem Clear Dwg. No. 4034-D: Tank Details Oily Waste Water 

Pretreatment 
D-24. Professional Engineer (PE) Certification of Assessment of the 

Integrity of the Existing RCRA-Exempt Tank Systems 
D-25. Professional Engineer (PE) Certification of Assessment of the 

Integrity of the Approved/Not Yet Constructed Tank Systems 
D-26, Professional Engineer (PE) Certification of Assessment of the 

Integrity of the Proposed/Modified Tank Containment System 
D-27. Professional Engineer (PE) Assessment and Certification of 

the Design of Pegasus Tank Processing System 
D-28. Structural Design and Secondary Containment Calculations for 

Approved/Not Yet Constructed Units 
D-29. Structural Design and Secondary Containment Calculations for 

Proposed/Modified Tank System 
D-30. Surface Impoundment Waste Codes 
D-31. Surface Impoundment Closure Certification 
D-32. lEPA Closure Certification Approval 
D-33. Survey Plat 
D-34. Surface Impoundment Post-Closure Notice 
D-35. Manufacturer's literature: Enpac Corporation 

"Poly-Spillpallet 3000" Self-contained Pallets 
D-36. Engineering Drawings and Design Specifications for Bulk 

Storage Tank Farm (Unit 16) 

E-1. Borings Logs and Groundwater Monitoring Well Construction 
Summaries 

E-2. Groundwater Assessment Program, Fourth Quarter 1991 Report 
E-2A. Groundwater Elevation Data 
E-3. Historical Data By Sampling Location 
E-4. WMI Manual for Groundwater Sampling 
E-5. Laboratory Explanation of Pesticide and Herbicide Detection 

in April 1987 Event 
E-6. Groundwater Assessment Report, Golder and Associates, 1987 
E-7. Groundwater Monitoring Enhancements Work Plan Report 
E-8. SURFACE IMPOUNDMENT "NO LIQUID MIGRATION" INFORMATION, 

EXCERPTED FROM APPROVED SURFACE IMPOUNDMENT CLOSURE PLAN AND 
PROFESSIONAL ENGINEER CERTIFICATION REPORT. 

E-9. GROUNDWATER MONITORING ANALYTICAL RESULTS - THIRD AND FOURTH 
QUARTER, 1995. 

E-10. CWMCS FIGURES B.2-1, B.2-2A, AND B.2-2B. 
E-11. LIST OF HAZARDOUS WASTES MANAGED IN SURFACE IMPOUNDMENTS 
E-12. SECTION L, CONTINUING RELEASES FROM PERMITTED FACILITIES, 

TAKEN FROM CWMCS RCRA PART B APPLICATION, JUNE 1992. 
E-13. CWMCS FIGURES L.2-2A AND L.2-2B. 
E-14. BORING LOGS AND GROUNDWATER MONITORING WELL CONSTRUCTION 

SUMMARIES 
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SECTION E 
GROUNDWATER MONITORING 

E-1 Exemption from Groundwater Protection Requirements 703.185, 
724.190(b) 
E-lc No Migration 724.190(b)(4) 

E-lc(l) Active/Proposed Hazardous Waste Management Units 

Clean Harbors of Chicago, Inc. (CHCI) does not operate any active 
underground tanks, waste piles, surface impoundments, land treatment 
units, or land disposal units. 

All active hazardous waste liquid storage and treatment units are 
within secondary containment units which meet all current design and 
construction requirements for existing units. All existing container 
storage areas are equipped with secondary containment systems which 
meet current design and construction requirements for existing units. 

All proposed hazardous waste management units are designed and 
will be constructed in compliance with the secondary containment 
requirements of 35 lAC 724 Subpart I (Use and Management of Containers) 
and 35 lAC 724 Subpart J (Tank Systems). 

All existing and proposed hazardous waste units at the facility 
are/will be NON-LAND BASED TANK AND CONTAINER MANAGEMENT UNITS WHICH 
ARE equipped with secondary containment devices AND ARE EXEMPT FROM 
GROUNDWATER MONITORING REQUIREMENTS AND THE "NO LIQUID MIGRATION" 
DEMONSTRATION REQUIREMENT. As such, CHCI DOES NOT request a waiver 
from all 35 lAC 724 Subpart F groundwater monitoring requirements for 
existing/proposed units. 

E-lc(2) Inactive Surface Impoundments 

As part of this Request for Permit modification, CHCI shall assume 
ownership and operational control of four (4) inactive surface 
impoundments which were formerly used to manage process water from an 
onsite hazardous waste incinerator. The impoundments have been closed 
in-place in accordance with IL EPA closure requirements, and the final 
closure has been certified IL EPA. The surface impoundments are 
currently operating under Post-Closure care. 
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For these surface impoundments, CHCI does not seek a waiver from 
the groundwater monitoring requirements of 35 lAC 724 Subpart F. 
However, in lieu of preparing a separate plan, CHCI shall incorporate 
into this Request for Permit Modification the APPROVED POST-CLOSURE 
groundwater monitoring plan developed for the units by the former owner 
of the site, CWM CHEMICAL SERVICES, INC. (CWMCS) . THE CWMCS 
POST-CLOSURE GROUNDWATER MONITORING plan FOR THE SURFACE IMPOUNDMENTS 
is incorporated in its entirety and begins on the following page. IN 
RESPONSE TO COMMENTS MADE BY lEPA IN DECEMBER 1995, CHCI PROPOSES THE 
FOLLOWING, MODIFICATIONS TO THE APPROVED POST-CLOSURE GROUNDWATER 
MONITORINd PLAN: 

1. SECTION 4.1.3 - CHCI PROPOSES TO DETERMINE THE DEPTH OF THE 
GROUNDWATER MONITORING WELLS ON AN ANNUAL BASIS. 

2. SECTION 4.1.3 - CHCI PROPOSES TO MODIFY THE GROUNDWATER 
MONITORING PLAN TO INDICATE THAT THE SAMPLES COLLECTED FOR 
INORGANIC ANALYSIS AND COMPARISON TO THE 35 lAC 620 
GROUNDWATER QUALITY STANDARDS WILL BE UNFILTERED. 

CHCI SHALL ASSUME FULL RESPONSIBILITY ALL ACTIVITIES DESCRIBED IN THE 
POST-CLOSURE GROUNDWATER MONITORING PLAN WHERE THE PERMITTEE IS 
REFERENCED TO AS "CWMCS". 
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SECTION E 
GROUNDWATER MONITORING 

E-1 Exemption from Groundwater Protection Requirements 703.185, 
724.190(b) 
E-lc No Migration 724.190(b)(4) 

E-lc(l) Active/Proposed Hazardous Waste Management Units 

Clean Harbors of Chicago, Inc. (CHCI) does not operate any active 
underground tanks, waste piles, surface impoundments, land treatment 
units, or land disposal units. 

All active hazardous waste liquid storage and treatment units are 
within secondary containment units which meet all current design and 
construction requirements for existing units. All existing container 
storage areas are equipped with secondary containment systems which 
meet current design and construction requirements for existing units. 

All proposed hazardous waste management units are designed and 
will be constructed in compliance with the secondary containment 
requirements of 35 lAC 724 Subpart I (Use and Management of Containers) 
and 35 lAC 724 Subpart J (Tank Systems). 

Because All existing and proposed hazardous waste units at the 
facility are/will be NON-LAND BASED TANK AND CONTAINER MANAGEMENT UNITS 
WHICH ARE equipped with secondary containment devicesT* there » no 
potential for migration of liquid from a regulated unit to the 
uppermost aquifer during the active life of the regulated unit and 
during the post closure period AND ARE EXEMPT FROM GROUNDWATER 
MONITORING REQUIREMENTS AND THE "NO LIQUID MIGRATION" DEMONSTRATION 
REQUIREMENT. As such, CHCI DOES NOT requests a waiver from all 35 lAC 
724 Subpart F groundwater monitoring requirements for existing/proposed 
units. 

E-lc(2) Inactive surface Impoundments 

As part of this Request for Permit modification, CHCI shall assume 
ownership and operational control of four (4) inactive surface 
impoundments which were formerly used to manage process water from an 
onsite hazardous waste incinerator. The impoundments have been closed 
in-place in accordance with IL EPA closure requirements, and the final 
closure has been certified IL EPA. The surface impoundments are 
currently operating under Post-Closure care. 
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For these surface impoundments, CHCI does not seek a waiver from 
the groundwater monitoring requirements of 35 lAC 724 Subpart F. 
However, in lieu of preparing a separate plan, CHCI shall incorporate 
into this Request for Permit Modification the APPROVED POST-CLOSURE 
groundwater monitoring plan developed for the units by the former owner 
of the site, CWM CHEMICAL SERVICES, INC. (CWMCS) . That THE CWMCS 
POST-CLOSURE GROUNDWATER MONITORING plan FOR THE SURFACE IMPOUNDMENTS 
is incorporated in its entirety and begins on the following page. IN 
RESPONSE TO COMMENTS MADE BY lEPA IN DECEMBER 1995, CHCI PROPOSES THE 
FOLLOWING MODIFICATIONS TO THE APPROVED POST-CLOSURE GROUNDWATER 
MONITORING PLAN: 

1. SECTION 4.1.3 - CHCI PROPOSES TO DETERMINE THE DEPTH OF THE 
GROUNDWATER MONITORING WELLS ON AN ANNUAL BASIS. 

2. SECTION 4.1.3 - CHCI PROPOSES TO MODIFY THE GROUNDWATER 
MONITORING PLAN TO INDICATE THAT THE SAMPLES COLLECTED FOR 
INORGANIC ANALYSIS AND COMPARISON TO THE 35 lAC 620 
GROUNDWATER QUALITY STANDARDS WILL BE UNFILTERED. 

CHCI SHALL ASSUME FULL RESPONSIBILITY ALL ACTIVITIES DESCRIBED IN THE 
POST-CLOSURE GROUNDWATER MONITORING PLAN WHERE THE PERMITTEE IS 
REFERENCED TO AS "CWMCS". 

Page E-IA [Revised 02/08/95] 
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EXECUTIVE SUMMARY 

This report presents the results of the ground-water assessment 
undertaken at the SCA Chicago Incinerator in Chicago, Illinois. 
The incinerator is located on the east side of Lake Calumet, in 
south Chicago, Illinois. RCRA regulated units were constructed on 
the pier in 1982. The pier, on which the impoundments have been 
built, consists of miscellaneous debris, concrete, brick, wood, 
steel, slag and sludges. 

The results of an extensive ground-water assessment undertaken in 
1985, which included installation of several wells and substantial 
analytical testing, concluded that the impoundments were not 
impacting the ground-water quality, and that other sources were 
impacting the ground water. After completing the assessment in 
1986, the first quarterly sampling event following the return of 
the facility to detection monitoring failed the CABF Student's 't' 
test using 35 lAC 725 indicator parameters. The site entered a 
second ground-water assessment phase in 1986 even though the 
analytical data were consistent with the assessment evaluation and 
conclusion. 

The purpose of the second assessment was,, again, to determine if 
hazardous waste constituents were migrating from the RCRA regulat­
ed units. The assessment was carried out using four stainless 
steel wells installed for the first assessment at the site. 
Analytical testing for proposed Appendix IX parameters was carried 
out. Several techniques including time' trend comparisonSf chem­
ical fingerprinting, review of historical trends and statistical 
methods were used to assess the results of the analytical testing. 

The results of this (the second) assessment indicate that hazar­
dous waste constituents are not migrating from the surface impound­
ments which are the RCRA regulated units. The results of the 
assessment have also clearly indicated that the quality of the 
ground water is substantially impacted by upgradient conditions 
and the variable and heterogeneous nature of the fill materials 
used to originally construct the pier. These results are consis­
tent with the results of the previous assessment. In fact, the 
ground water quality has improved over time. 

Following completion of this assessment, the site should stay in 
a continuing assessment as defined by 35 lAC 725 with a modified 
monitoring program until the regulatory status of the impoundment 
is made subsequent to the imminent closure. The modified monitor­
ing program would utilize a select list of parameters and sampling 
and analyses would be carried out on a quarterly basis. If pre­
determined action levels are exceeded by any of the select list of 
monitoring parameters, a more comprehensive assessment would be 
undertaken. 
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1.0 INTRODUCTION 

The SCA Chemical Services, Inc. (SCA) Chicago Incinerator 

Facility, is located on, and adjacent to, a pier on the south­

eastern side of Lake Calumet in southeastern Chicago, Cook County, 

Illinois. SCA is a subsidiary of Chemical Waste Management, Inc. 

(CWMI). The approximate location of the site is shown on Figure 1. 

The facility includes the incinerator process area at the head of 

Slip 6 and surface impoundments approximately midway out on the 

pier between Slips 6 and 8. Layout details of the surface impound­

ments are shown on the attached Figure 2. The pier on which the 

facilities are constructed was built in the late 1950's, and the 

fill for the pier consists primarily of concrete rubble, masonry 

rubble, wood and metal scraps, sludge, slag, cinders and clay. 

Prior to SCA's leasing of the site for the facility from the 

Chicago Regional Port District, the pier was used for several 

waste-related operations including processing of organic materials 

in so-called "bio-beds". Numerous lagoons constructed for those 

purposes were subsequently cleaned out and backfilled. The land­

fill associated with the clean-up of the "bio-bed" lagoons is 

located on the existing pier, west of the surface impoundments 

(Figure 2), in accordance with the Consent Agreement between the 
State of Illinois and the Port Authority. 

In February 1984, the first post-background sampling of the wells 
yielded data indicating that a statistically significant change in 

pH had occurred in all wells, and a statistically significant 
change in specific conductance in Well G-lllA had also occurred. 

As a result of these statistically significant changes, as deter-
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mined by the Cochran*s approximation to the Behrens-Fisher (CABF) 

Student's 't' Test, a ground-water assessment was undertaken start­
ing in July 1984. The results of that assessment were summarized 

in Colder (1986a), and the results of the three investigatory 

phases were presented in PELA (1985) , Hydro-Search (1985) and 

Colder (1986b). Copies of the summary report. Colder (1986a), and 

the detailed evaluation of the ground-water geochemistry# PELA 
(1985), are presented in Appendices I and J respectively. The 
first assessment included construction of several new wells, in 
addition to the RCRA monitoring wells. The detailed evaluation of 
historical geochemistry and sampling and testing for hazardous 

waste constituents based on gate receipts, concluded that hazar­

dous waste or hazardous waste constituents were not migrating from 

the RCRA regulated unit. Furthermore, the first assessment also 

concluded that the quality of ground water at the site was signifi­

cantly impacted by the heterogenous nature of the fill materials, 
historical site usage, and upgradient sources of contamination, 

which include non-regulated units at the facility and off-site 

sources. 

Upon successful completion of the ground-water assessment, the 

site re-entered the detection monitoring phase of 35 lAC 725 in 
1986. Following one quarter of detection monitoring, statisti­

cally significant changes in some of the detection monitoring 

parameters were again computed based on the CABF Student's 't' 

Test. During a meeting with the Illinois Environmental Protection 

Agency (lEPA) and the U.S. EPA on October 20, 1986, SCA and CWNI 

were advised by the agencies that the site must again undertake a 
ground-water assessment to determine whether or not the surface 

impoundments were, in fact, impacting the ground-water quality. 

Subsequent to that meeting on October 21, 1986, SCA submitted a 

ground-water assessment plan outlining the proposed methodology 

which would be followed to conduct the ground-water assessment. 
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During the period between October 21, 1986 and April 23, 1987, 

negotiations were conducted with the lEPA to discuss and revise 
the contents of the ground-water assessment plan (see Appendix A 

for a description of these activities). During the interim 

period, discussions were held to establish the constituents that 

would be analyzed for in the assessment, and it was agreed that 

the analytical testing would include the proposed Appendix IX 

parameters, including dioxihs and furans. The revisions to the 
assessment plan were submitted to the lEPA in a letter dated April 

29, 1987. Comments from the lEPA expanding on the April 29, 1987 

submittal were contained in a letter from the lEPA dated May 21, 

1987, Details of the proposed ground-water assessment plan and 

the comments from the lEPA are also presented in Appendix A. 

Results of the ground-water assessment are presented in the follow­

ing sections of this report. It should be noted that the 

sampling, testing, and evaluation for the assessment were carried 

out on the four stainless steel wells — G-120S, G-121S, G-123S, 

and G-124S as agreed upon with the lEPA in the assessment plan 

(Appendix A). Concurrent with sampling for the ground-water 

assessment under 35 lAC 725, sampling of several additional PVC 
and stainless steel wells was carried out to satisfy state permit 
requirements. 

Results of the analytical laboratory testing for both the assess­
ment wells and for the other wells have been used in this report 
to assist in the overall evaluation of the impact on the ground 

water from the regulated unit. 
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2.0 SUMMARY OF HYDROGEOLOGIC SETTING 

2.1 Subsurface Soil Conditions 

As outlined previously, the pier on which the impoundments have 
been built was constructed during the late 1950's, and the fill 

for the pier primarily consists of 7 to 18 feet of cement frag­
ments, masonry rubble, wood and metal scraps, slag, sludge, 
cinders and clay. The surface impoundments consist of four clay-
lined ponds which constitute the regulated units for RCRA ground­
water monitoring purposes. The approximate locations of the 

impoundments are shown on Figure 2. The two eastern ponds, 

referred to as Pond 1 (northern) and Pond 2 (southern) are used to 

cool and store process water from the air pollution control system 

of the hazardous waste incinerator. The southwestern pond, 

referred to as Pond 3, is a storm water retention pond. Sludge 

periodically removed from Ponds 1 and 2 is stabilized in the north­

western pond, referred to as Pond 4, prior to its being hauled 
away to an off-site hazardous waste disposal facility. 

The variable and random pier fill materials are underlain by Holo-
cene marsh deposits and lacustrine silty clay deposits of Wiscon­

sin age (Figures 3 and 4). The heterogenous nature of the fill 

materials, and the fact that considerable fill materials have been 

placed below the waterline make the hydrogeologic setting at the 

site artificial. Because the fill is underlain by a thick contin­

uous sequence of lacustrine silty clay, the fill itself serves as 
the water-bearing zone. The wells are screened in the fill to 

provide immediate detection of migration of hazardous wastes or 
hazardous waste constituents from the regulated units. 
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2.2 Hydraulic Conductivity of Fill 

The results of hydraulic conductivity testing in the fill (Colder 

1986a) indicate there are significant contrasts in the hydraulic 

conductivity. The distribution of hydraulic conductivity values 

suggest that the fill to the north of Ponds 1 and 4 (Figure 2), 

and to the east of Pond 1, has a hydraulic conductivity 1 to 2 

orders of magnitude greater than the fill materials to the south 

and west. To the north and east of the impoundmentsr the hydraul­

ic conductivity of the fill materials ranged from 5x10-3 to IxlO"^ 
cm/sec, and to the south and west of the impoundments, the measur­
ed hydraulic condactivities ranged from 1x10-4 to 8x10-6 cm/sec in 

the fill materials, 

2.3 Hydraulic Gradients and Potentiometric Surface 

As described in Colder (1985a), if the pier was comprised of homo­

geneous materials> it would be expected that the potentiometric 

surface would approximate a symmetric ridge whose axis would run 

parallel to the long axis of the pier. While this is fundamen­

tally the case, as a result of the extremely heterogeneous nature 

of the fill materials that form the pier, the variable surface 

infiltration resulting from cover and grading variations and past 

activities at the"site, i,e, backfilled "bio-beds", there are some 
deviations from tAie general configuration outlined above, Poten­
tiometric maps of the immediate vicinity of the impoundments based 
on water levels obtained as part of the April 1987 sampling event 
are shown on Figure 5, 
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2.4 Monitoring Well Network 

The existing RCRA (detection) monitoring network consists of up-

gradient monitoring Well G-112B and downgradient monitoring Wells 

G-110, G-lllA and G-113A. The approximate locations of the 

monitoring wells used for RCRA detection monitoring purposes are 

shown on Figures 2 and 5. 
• ^ 

These monitoring wells were installed by Testing Service Corpor­

ation in 1982. Details of the subsurface conditions at each loca­
tion and approximate details of the monitoring well construction 

are presented in Appendix B. 

During the first assessment at the site, an additional six stain­

less steel monitoring Wells G-120S. to G-125S, inclusive, were 

constructed around the regulated units using state-of-the-art well 
construction and development techniques to supplement the informa­

tion obtained from the RCRA detection monitoring wells. Subsur­
face conditions, construction details and development records for 
each of the six stainless steel wells are presented in Appendix C. 
The stainless steel wells have five-foot long screens, effective 

screened intervals varying from 8 to 11 feet in length, and are 
all screened in the fill materials. 

Of these six stainless steel wells, upgradient Well G-123S and 

downgradient Wells G-120S, G-121S and G-124S were used in the 1987 

ground-water assessment at the facility. These wells were chosen 

from the six stainless steel wells for this assessment because 
of their proximity to the RCRA monitoring wells as agreed to with 

the ZEPA. While the stainless steel wells were utilized for the 

first (1984) assessment and current (1987) assessment, SCA still 

believes that PVC is an acceptable material for well construction 

at the site. 

Golder Associates 



Auaust 1987 7 873-2096 

As shown on Figures 2 and 5, based on the site hydrogeologic 

setting, the stainless steel wells • utilized in the ground-water 

assessment are located at positions that would provide the immedi­
ate detection of a release from the regulated unit. The down-

gradient wells have been constructed between the RCRA wells and 
the edge of the impoundments. The upgradient well is immediately 

adjacent to the upgradient RCRA well. 
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3.C SAMPLING PROCEDDRES 

Sampling of the RCRA monitoring wells and the stainless steel 

assessment wells for the ground-water assessment was carried out 

on April 29, 1987 and April 30, 1987. Sampling of the 
impoundments and sampling for state permit wells was carried out 

on May 1, 1987. The sampling procedures were in agreement with 
EPA and Waste Management, Inc. (WMI) corporate protocols as is 
done form all sampling events. For completeness, the WMI 
Ground-Water Sampling Manual outlining the appropriate protocols 
and sampling methods is included in Appendix 0. Gulf Coast 

Laboratories undertook the proposed Appendix IX sampling. A grab 

sample of the process water was obtained from the discharge pipe 
coming from the cooling pond. Aliguots from the wells and the 

impoundments were unfiltered except for dissolved metals. The 

preservatives used are listed in Table 1. The four stainless steel 

wells were sampled using stainless steel bailers. The 

preservatives and filtration techniques used are listed in Table 2. 
All preservatives are added to the bottles prior to sampling, 
except for filtered samples where preservatives are added after 
filtering. 
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4.0 ANALYTICAL METHODS 

The methods used by Environmental Testing and Certification (ETC) 

for analysis of proposed Appendix IX parameters were based on EPA 

manualr SW-846, entitled, "Test Methods For Evaluating Solid 

Hastes" (July 1982). The methods were extended by ETC for those 

Appendix IX compounds which are not included in SW-846. Standard 

spectra literature was used where no standard reference materials 

were available. The actual methods used are summarized in 

Appendix £. 

4.1 SCA Data Review 

Results of all of the analytical testing performed by ETC were 

reviewed internally by SCA upon receipt of each portion of the 

data. The purpose of this review was to determine if there were 

any major inconsistencies in the data based on the specific analyt­

ical information and historical data trends at the site. Inconsis­

tencies were noted in the results for dissolved and total metals 

as well as in the chloride results. Based on the internal review, 

SCA has issued Quality Action Reports (QAR's) requesting that addi­

tional sampling/evaluation of specific samples be carried out. 

Copies of the QAR's are included in Appendix K. Another QAR will 

be issued to clarify pesticides tentatively identified at trace 
levels in the impoundments, some of the wells, and the QA/QC 

blanks. Based on the items identified in the QAR's, it is not 
anticipated that the resolution of the discrepancies will change 

the conclusions presented herein. Verbal responses from ETC has 
been noted on the QAR's. The corrections indicate consistent 

results with historical data. Therefore, immediate resampling is 

not considered necessary. As a result of the compact schedule 

allowed for the ground-water assessment, the QAR formal response 

and corrected technical reports will not be available until after 

the deadline for submittal of the ground-water assessment report. 

This information will be submitted promptly after review. 
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5.0 ANALYSIS AND E\^ALDATION OF ANALYTICAL DATA 

5.1 General 

The first stage in the evaluation is to verify the integrity of 
data.\ The second stage is to interpret data to determine if there 
are any hazardous wastes or hazardous waste constituents at signif­
icant concentrations in the assessment wells. Following thiSr if 
hazardous waste or hazardous waste constituents are observed at 
significant concentrationsr a comparison of the assessment wells 
and impoundment water quality will be made. If it is determined 

that the hazardous waste constituents in the assessment wells are 

the result of a release from the regulated units, determination of 

the rate and extent of migration will be conducted. If it is de­

termined that ground-water contamination was not caused by the 

regulated units, a monitoring program will be proposed. Addi­

tional ground-water investigations will be conducted pursuant to 

the facilities' Part B permit. 

5.2 Data Review 

The results of the analytical work carried out by ETC on ground­

water samples from each of the assessment wells for proposed Appen­

dix IX parameters are presented in Appendix F. Prior to discuss­

ing the results in detail, it is useful to discuss the reporting 

procedures used by ETC and the techniques used to review and evalu­

ate the raw data prior to use in the ground-water assessment plan. 

In the ETC reports of analytical data on proposed Appendix IX 

parameters in Appendix F, if a constituent was not detected in a 

sample, it is identified as not detected (ND); and if a consti­

tuent is potentially detected at less than the Instrument Detec­

tion Limit (IDL) in the preliminary report, it is listed as BMDL 
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or Below the Instrument Detection Limit established by ETC. After 

QA/QA review, the value is either numerically reported or noted as 

"ND". 

To evaluate the analytical data, there are several steps that were 

undertaken prior to detailed data analysis to validate the data 

and to ensure the results obtained were representative. Because 

of the many factors that can introduce error into analytical 

results, several steps were taken to determine whether or not the 

analytical results were valid. 

The initial step in the review of the analytical data was a 
thorough review of the lab and field procedures used. This includ­

ed a review of machine calibration information, assessment of the 

arithmetic calculations, a review of the recoveries measured on 

spiked samples, and a review of all information on blanks tested 

that day. In addition, a detailed review of the Chain-of-Custody 

records for the sampling, shipping, and preparation of the samples 

was carried out. This review work was carried out by SCA and CWMI 

personnel, and a few questionable results were identified. In 

response to this review, several QAR's (Appendix K) were prepared 
and forwarded to ETC for review. As of the time of preparation of 

this ground-water assessment report, ETC has verbally responded to 
some of the QAR's; some of the corrections are included in the 

QAR's. The corrections will not affect the conclusions of this 
assessment, and therefore no resampling is proposed. 

The results of all of the analytical testing for the proposed 
Appendix IX parameters were provided by ETC and are presented in 

detail in Appendix F. To facilitate data evaluation, the results 

of all testing by ETC on the assessment wells and on the RCRA moni­
toring wells were entered into a project database. A detailed 
discussion of the results of the evaluation and the comparison of 
the impoundment water quality data is presented in Section 6,0. 
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5.3 Data Manipulation 

The methods used for performing the evaluations for this report 

were chosen after an initial appraisal of the volume, format and 

content of the data. The volume of data was sufficient to pre­
clude the evaluation being made by inspection alone, and there­

fore, a data handling system was used. A review of the content of 
the data suggested that tabular and graphical representations of 
the data would aid in the evaluation. 

The data was entered into a relational database to enable flexi­

bility in performing selections and sorts of the data. The system 

used was a customised development of the Revelation Release G2 

database. The database produced for this report contained 5285 

records. Each record contains, at least, the following fields: a 

location identifier, the date sampled, a laboratory sample code, 
the parameter name, concentration, units, the reported method 

detection limit, and a description (e.g. duplicate). Selection 

and sorts were performed using limits as required on the entire 
database or on a subset. Both sorts, selects and mathematical 
functions were possible by using one or any combinations of fields. 

Data was selected and sorted within the database and initial list­

ings were produced. These listings were used to assess which 
reporting formats would be best suited to aid in the interpreta­

tion and final presentation of the data. Tables and graphs were 

prepared, and the most useful have been included in this report. 
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5.4 Data Interpretation 

Comparisons between the impoundments and the wells were achieved 

by several different tabular and graphical methods. 

Firstly, for the 1987 chemistry data. Table 3 was produced showing 

values above the IDL. Using this information, different sampling 

locations could be visually compared with each other to show 

whether similar patterns of reported values were occurring (See 

Table 4). The data in Table 4 is presented so that those reported 

values occurring only in the impoundments, only in the wells, and 

in both locations were grouped together. 

Table 5 was produced comparing the concentrations of inorganic 

ions detected in the impoundments during 1987 and the four assess­

ment wells. The Table 5 notes those ions detected in the impound­

ments at higher, lower or equal concentrations than in the wells. 

Table 6 summarizes the organic compounds exceeding the IDL for the 

1987 assessment sampling event. Graphical comparisons were 

achieved by the use of "fingerprints" (Figures 6-1 to 6-22). For 
each ion analyzed at a certain time, the concentration was plotted 

on a bar chart. Each bar chart showed all locations so that a 

visual comparison of concentrations between sampling points could 
be seen. Variations in concentration of individual parameters 
with time have been demonstrated by the use of time-trend plots as 
described later in this report. 

In addition to utilizing the time-trend plots and fingerprints to 

assist in the assessment. Practical Method Detection Limits (PMDL) 

and Prediction Intervals (PI) were established using published or 
site specific information where appropriate. A detailed discus­
sion on the exact methods used to establish PMDL's for the SCA 
Chicago Incinerator is presented in Appendix G. A complete deriva-
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tion of , the site-specific Prediction Intervals is given in 

Appendix H. PMDL's are an effective screening tool for data which 

are reported infrequently. Pi's are an effective screening tool 

where sufficient site-specific information exists. 

« 
.J 
4 
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6.0 DATA COMPARISON 

6.1 Data Descriotion 
/v^ 

As outlined previously, sampling for the ground-water assessment 

was carried out on April 29, 1987 and April 30, 1987, and sampling 
for other permit purposes was performed on May 1, 1987. Wells 

sampled during these periods included RCRA detection monitoring 

Wells G-112B (upgradient), G-110, G-lllA and G-113A (all of which 

were PVC wells). Wells G-104, G-122S and G-125S and stainless 

steel assessment Wells G-123S (upgradient) G-121S, G-120S and 

G-124S and the impoundments. The samples from the non-assessment 

wells were analyzed for the four indicator parameters and select 

cations and anions. The samples from the four stainless steel 

assessment wells and the impoundments were analyzed for the propos­

ed Appendix IX parameters as agreed upon in the ground-water 

assessment plan. Site historical data and information were also 

evaluated in preparing this assessment. 

As required by the regulatory authorities, when results were avail­

able for both total and dissolved metals, the total metals results 

have been used for interpretation and representation in tables and 
graphs. 

The 1987 analytical chemistry results for inorganic chemistry and 
for the 1985 impoundment sample are summarized in Table 3 follow­

ing the text of this report. Due to the large suite of chemicals 
analyzed, only those parameters reported are included in Table 3. 
Results that are below the PMDL are marked with an asterisk. The 

analytical chemistry results for organic compounds for the April 

1987 sampling event are summarized in Table 4. Also indicated in 

this table are the PMDL values for the individual constituents 
(see Appendix G). All 1987 chemistry data on the assessment wells 
are included in Appendix F. 
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Data from previous sampling events were used to examine the change 

in chemistry of the ground water at the site with time. Some of 

the historic data are presented in Appendix I to this report. 

6,2 Inorganic Constituents 

« 
Several inorganic hazardous waste constituents were detected in 
both the impoundments and ground-water samplesr along with the 
common parameters present in all ground water. Tabular and graphi­

cal comparisons of inorganic constituents in the impoundments and 

wells are discussed in the following paragraphs to determine if 

the constituents in the impoundments and ground water exhibit 

similar characteristics. 

6.2.1 Tabular Comparison 

Tables 4 and 5 have been produced to illustrate similarities and. 

differences between the water in the impoundments and in the 

assessment wells. The tables have been compiled by using the data 
obtained in the April/May 1987 sampling event. Table 4 shows the 
distribution of reported inorganic parameters between the impound­
ment and the assessment wells. Table 5 has primarily been used to 

expand on the interpretations based on Table 4. Table 5 illus­

trates the relative concentrations of inorganic parameters, and pH 

and Specific Conductance in the impoundments and the assessment 

wells. From Table 4, it can be seen that a large number of param­

eters are reported in the impoundments and in at least one monitor­
ing well, A review of these parameters using Table 5 was made to 

assess what conclusions could be based on the relative values for 
each parameter between the impoundments and assessment wells. 
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Table 4 shows that 17 inorganic parameters were reported in the 
impoundment. Sixteen inorganic parameters were reported in the 

stainless steel assessment wells. Of the 17 inorganic parameters 

reportedf 10 were also in G-120S; 9 in G—1218; 10 in G—123S; and 9 

in G-124S. Three parameters were reported in the assessment 

veils, but not in the impoundments; and four parameters were not 

found in the assessment wells, but were in the impoundment, indica­

ting dissimilar patterns. The cations found only in the impound­

ment sample were Cadmium, Copper, Mercury and Selenium. These 

cations, especially Cadmium and Mercury, are not normal consti­

tuents of ground water, and the absence of these cations from the 

ground water is expected. The three ions found only in the assess­
ment wells, Beryllium, Cyanide and Nickel are also not usual 

constituents of ground water. The presence of these ions, particu­

larly Cyanide in the assessment wells, but not in the impound­

ments, indicate that poor quality ground water exists near the 

impoundments, and a source other than the impoundments is respon­

sible. 

Of the 20 parameters listed in Table 4^ the largest subset are 

those which were reported in the impoundments and in at least one 

assessment monitoring well. This subset contains 13 ions, the 
majority of which are common ground water constituents. There are 

only three ions — Arsenic, Chromium and Lead — which are unusual 
constituents in ground water in many areas; and three ions — 
Aluminum, Fluoride and Zinc — which are occasionally found in 
natural ground water. Arsenic and Chromium were only found in one 

well and Lead was found in three wells. The review of the largest 
subset shows that although many parameters were found in both the 

impoundments and at least one monitoring well, the only parameters 

which would not normally be expected to be present in both were 
few and not present in all wells. The further observation that 
the unusual ions which are present both in the impoundments and 
assessment wells, but which are not present in all the assessment 
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wells, suggests that their presence in both the wells and impound­

ment is coincidental. The review of data as presented in Table 4 

has shown that there is no substantive link between the waters in 

the impoundments and assessment wells which could be construed as 

being caused by a release from the regulated unit. 

Table 5 shows a comparison between the impoundments and the assess­

ment wells for the April 1987 sampling. Only parameters • which 
were reported in the impoundments have been Included. For each 
parameter, and for each of the wells analyzed for proposed Appen­
dix ZX parameters, the table shows whether the parameter was 
recorded at a greater or lesser concentration when compared with 

the impoundments. As discussed in Section 6.3, due to the lack of 

organic parameters in the impoundments, only inorganic parameters 

are possible indicators of leakage into the ground water from the 

impoundments. There are five ions which were reported at a high^ 

concentration in the impoundments than any of the assessment wells 

in the April 1987 sampling; these were Aluminum, Arsenic, Fluor-
ide. Lead and Zinc^ Also, pH was reported higher in the impound­
ments "than any of the four assessment wells. There were four ions 
which were present in all wells at a higher concentration than the" 

impoundments; these were Calcium, Magnesium, Manganese and Pot^s-

sium. There were three ions for which the concentration in the 

impoundments was greater in one or more wells, and less in one or 

more wells; these compounds were Barium, Iron and Sodium. 

Specific Conductance was also less than the impoundments in three 
wells and greater than the impoundments in one well. All three 

subsets of this comparison contain ions which could be expected to 
be mobile at this site. The most mobile ions are expected to be 

Arsenic, Zinc, Fluoride, Potassium and Sodium. The five ions 

which were reported at higher concentrations in the impoundments 

than the ground water in the surrounding wells were at concentra­

tions not commonly associated with natural ground waters. The 

ions which were present in some or all wells at higher concentra-
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tions than the impoundments ate common constituents of ground 

water. The comparison between the four assessment wells does not 

show a strong correlation between one well and any other. 

The presence of ions in the impoundment which are mobile and at a 

higher, concentration than in any of the wells, in conjunction with 

mobile ions being present in wells at higher concentrations than 

in the impoundment, is evidence that the impoundments are. not 

affecting the ground water. 

The discussion of Tables 4 and 5 have shown that these are ions 

not normally associated with natural ground waters at the site* 
The distribution and relative concentrations of these ions between 

the impoundment and the stainless steel assessment wells, and also 

between these wells, is random. Certain ions which are not 

normally associated with ground waters, and are therefore, 

possible indicators of contamination, are found exclusively in the 

impoundments, with others found exclusively in the wells and still 

others found in both the impoundments and wells. The above discus­

sion supports the conclusion that the impoundments are not adverse­
ly affecting ground water and that there is a source other than 

the impoundments for the parameters found in the ground water. 

6.2.2 Graphic Comparisons 

Fingerprints were produced for several inorganic parameters show­

ing the relationship between reported concentrations and locations 
where analyzed at a certain time. These fingerprints are present­
ed as Figures 6-1 to 6-22. If a parameter was analyzed, and 

detected below its PMDL (or the IDL, if no PMDL was available), it 

is indicated on the fingerprint graphs as an asterisk (*). There­
fore, where they occur, blank positions indicate that the param­
eter was not analyzed for at that particular location and time. 
Discussions on the evaluation of the graphic presentations are as 
follows: 
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Sodium (Figure 6-18 to 6-21) and Chloride (Figure 6-5 to 6-7) 

Throughout 1985, both the impoundments and Well G-112B showed 

higher concentrations of Sodium and Chloride compared with 

the other wells. Sodium and Chloride concentrations in the 

impoundments increased from February to May 1985. This in­

crease has not been reflected in the concentrations in the 

other wells except at Well G-112B. The increase at Well 
G-112B was demonstrated to be due to past pipeline breaks, 
and not due to leakage from the impoundments. The levels 
have decreased significantly since the first assessment. The 

increases noticed in the impoundments are due to the varia­

tions in feed stock entering the incinerator and changes in 

water treatment chemicals used at the incinerator which are 

reflected in varying concentrations of Sodium and Chloride 

being pumped to the impoundments. The fingerprint for Sodium 
in the 1987 sampling shows that the highest concentration was 

in G-121S. The concentrations in Wells G-120S, G-123S and 
G-124S (the other three assessment wells) are substantially 
lower than the concentration in the impoundments. The Sodium 

concentrations in the impoundments do not appear to have 

impacted the assessment wells. The high concentration in 

Well G-121S, which is greater than the impoundment concentra­

tions, is probably due to an artifact of fill construction, 

and is not considered to be migration from the impoundments. 

Historically, data from well G-121S are extremely inconsis­

tent and variable, reflecting the nature of the fill. For 

example. Sodium and Conductivity data do not follow the same 
pattern (see Figures 9-50 and 9-73). 
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Barium (Figure 6-4) 

The highest concentration of Barium during the April 1987 

sampling was in Well G-120S. This was greater than twice the 

concentration reported in the impoundments, although present 

at low levels. The distribution of Barium does not follow 

the pattern as shown with any other ions. The higher concen­

tration in Well G-120S compared to the concentration in the 

impoundments shows that this could not be due to migration 

from the impoundments. When Barium concentrations in the 

impoundments and wells were compared, two wells had sifflialr 
concentrations; one well had a higher concentration, and one 
well had a lower concentration. 

Potassium (Figure 6-15 to 6-17) and Manganese (Figure 6-11 

to 6-14) 

Potassium and Manganese are being considered together because 

the concentrations in the impoundments for both. cations are 

substantially less than those reported in the wells. The 

concentrations of Manganese in the impoundments are, in 

general, an order of magnitude less than the concentrations 

in the wells. The distribution of Manganese in the wells is 

dissimilar to that of Potassium, Barium or the other ions. 
It is, therefore, apparent that the Manganese and Potassium 
in the ground water did not originate from the impoundments. 
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AluminuTTi (Figure 6-1), Fluoride (Figure 6-8) > Lead (Figure 

6-9 and 6-10) and Zinc (Figure 6-22) 

The cations Aluminumr Lead and Zinc, and the anion Fluoride 

are present in substantially higher concentrations in the 

impoundments compared with the wells, which leads to the 

conclusion that the impoundments are not the source of these 

ions. 

Arsenic (Figure 6-2 and 6-3) 

The fingerprint of Arsenic from the 1985 data shows that the 

concentration in the impoundments is less than the concentra­

tions in Wells 120-P and G-111. In 1987, however, the concen­

tration in the impoundments was four times the concentration 
reported in 1985, and it was also greater than the concentra­

tions reported in the four assessment wells. The concentra­

tion of Arsenic in Wells G-1215, G-123S and G-124S is not 

significant. The high concentration in Well G-120S is almost 
certainly due to an artifact of the 'construction of the fill. 
Arsenic in low concentrations occurs in natural clayey soils 

in the region and some clay fill materials were used in the 
construction of the pier. The fill also contains slags that 

often contain substantial concentrations of Arsenic. 

The review and summary of current and historic fingerprints dis­

cussed above lead to the conclusion that inorganic constituents 

are not migrating into the ground water from the regulated units. 
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6.3 Organic Constituents 

The proposed Appendix IX organic compounds reported in the April 

30r 1987 samples from the assessment wells are summarized in Table 

6. As noted from Table 6, no organics were detected at signifi­
cant levels in the impoundments or Well G-124S during the 1987 

sampling. Further, the isolated organic compounds reported in 

Wells G-120S and G-1235 are not significant. 

Organic compounds were not detected at significant levels at any 

locations apart from Well G-121S during the April 1987 sampling 

program indicating the extremely heterogeneous nature of the fill. 

Review of the borehole log for Well G-121S indicates that the 

effective screened interval for the monitoring well extends across 

two layers of what was described by an experienced geotechnical 

engineer as "black, oily sludge." Based on the borehole log for 

the monitoring well, the organic compounds observed would be 

expected to originate from the fill and represent the background 

quality of the ground water in the area of the well. 

Previous data from the facility also indicate the presence of 

organic compounds at levels of concern in other areas (including 

positions upgradient from the impoundments) . The distribution of 

organic compounds, historically at significant levels in the 
immediate vicinity of the impoundments, is shown on Figure 7. The 

organics present in the ground water originate from the composi­
tion of the fill, the historical use of the site, or have origi­
nated from the surrounding areas which are known to be contami­
nated. There is no evidence to suggest that the organic compounds 

in the ground water have come from the regulated units. In fact, 

no organic compounds have been present at significant levels in 

the impoundments during any sampling event. 
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The incineration process results in destruction of virtually "all 

organic constituents, so it is extremely unlikely that significant 

concentrations of organic constituents have ever appeared in the 

surface impoundments. The corrective action provisions of SCA's 

RCRA permit will require a thorough analyses of the former solid 
waste management units at the facility which may be the source of 

the inorganic constituents. Therefore, SCA will not address these 

units in detail in this assessment report. 

6.4 Well G-114 Comparison Scatter Plots 

To obtain a comparison of off-site background ground-water quality 

with the wells adjacent to the impoundments and the impoundments 

themselves, 1985 data for well G-114 has been used. Comparisons 

for available parameters of background Well G-114 (adjacent to the 

northeast corner of the property and located at a significant dis­

tance from current and former waste management activities at the 

site, Figure 2) with other wells and the impoundments analyzed 
during 1985 are presented on Figures 8-1 to 8-10 inclusive. The 
values which have been graphed are the arithmetic average if more 
than one value is available for 1985. The values reported for the 
impoundments include an arithmetic average calculated on the data 

reported as North, South, East, West and IMPDE. The data which 

have been graphed include inorganic parameters and the indicator 

parameters TOG, TOX and Specific Conductivity. 

To enable Specific Conductivity to be used in these comparisons. 

Specific Conductivity has been estimated on the basis of the avail­
able Sodium and Chloride results when the measured Specific Conduc­

tivity was found to be greater than 20,000 umhos/cm. The method 

used to estimate the Specific Conductivity was to match the calcu­

lated anhydrous solute concentration of Sodium Chloride with 

values of Specific Conductivity found in the conversion table. 
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"Concentrative Properties of Aqueous Solutions", Handbook of 

Chemistry and Physics. These calculated Specific Conductivities 

are shown in Table 7, 

6,4.1 TOC and TOX (Figure 8-8 and 8-9) 

Discussion of the organic chemistry using the G-114 comparison 

plots is limited to evaluation of TOC and TOX, since no other data 

are available. 

The highest TOC reading was approximately 100 mg/1 recorded in 

Well G-120S. The reported TOC concentrations are considered to be 

an artifact of the fill or past site practices. TOC analyses from 

the impoundments were reported as an average of approximately 30 

mg/1. The only conclusion which can be reached from consideration 

of TOC results is that the impoundments are not the source of the 
high TOC readings which are being reported in many of the wells 

surrounding the impoundments. 

TOX has been developed as a test for the estimation of the concen­

tration of total organic halides in the sample. The TOX readings 

are considered to be an unreliable parameter at both this site and 

elsewhere, especially when associated with high Chloride 

concentrations. Historically, the laboratory has had difficulty 

with TOX due to Chloride interferences at this site. The TOX is 

not considered a useful parameter at this site and should not be 
considered in this or subsequent evaluations. 

It must be reiterated that, as no organic compounds have been 

detected in the 1987 impoundment samples, the large suite of 

organic compounds reported outside the impoundments could not have 

come from any leakage from the impoundments. 
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6.4.2 Specific Conductivity (Figure 8~10) 

The Specific Conductivity values mimic the concentrations of Chlor­

ide. The value at Well G-114 is slightly above that at Well 

G-120S, which is the lowest reported value. As discussed in Sec­
tion 6.5.1, Specific Conductivity data are of very limited value 

when considering whether hazardous wastes or hazardous waste 
constituents have migrated from the regulated units. 

6.4.3 Chloride and Sulfate (Figure 8-2 and 8-7) 

The two anions graphically shown in the G-114 comparison are Chlor­

ide and Sulfate. The concentration of Sulfate at Well G-114 is 

similar to that of the highest concentrations found in the assess­

ment wells. The high degree of variability of the Sulfate values 

in the ground water is further evidence that the regulated units 

are not affecting ground water. 

6.4.4 Cations (Figures 8-1, 8-3, 8-4 and 8-5) 

The cations used in the Well G-114 comparison scatter plots are 
Calcium, Iron, Manganese and Potassium. The concentration of 
these cations in the impoundments cannot be correlated with the 

concentrations in the wells. Calcium, Manganese and Potassium are 

present in the impoundments at levels which are noticeably below 

that of the G-114 background well. The concentrations of Iron and 

Manganese are substantially lower in some wells adjacent to the 
impoundments than in the upgradient background Well G-114. 

Potassium is a small soluble univalent cation which would, there­

fore, be expected to be mobile and it has been detected at the 

lowest concentration in the impoundments, the highest concentra­

tion in the wells adjacent to the impoundments, and at a concentra­

tion only slightly higher than the impoundments in the upgradient 
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background Well G-114. The above, in particular the low concentra­

tions of Potassium in the impoundment relative to adjacent wells, 

strongly suggests that the high concentrations in Wells G-111, 

G-112 and G-113A have been derived from a source downgradient of 

Well G-114, but that this source is not the impoundments. Consid­

eration of these four scatter plots further suggests that a random 

distribution of concentrations is present and that the impound­

ments are not adversely impacting ground water. 

6.5 Time Trends 

Time trend plots were constructed to assess the overall change of 
parameters with time. The locations sampled during 1987 have 

been used as the basis for time trend plots. These graphs show 

the ground water quality is generally improving with time, and 

that ground water in the vicinity of the old buried process water 

pipeline has substantially recovered from the pipeline breaks. 

The graphs produced are included in Figures 9-1 to 9-90. Small 

peaks and troughs could be attributed to rainfall and other 

climatic conditions occurring at the site. 
t 

6.5.1 Sodium, Chloride and Specific Conductivity 

Wells G-112B and G-113A demonstrate a good correlation between 

Sodium, Chloride and Specific Conductivity such that the peaks and 

troughs for each parameter occur at the same time. These two 
wells also demonstrate a trend of increase in all three parameters 

from 1982 to 1985 at the time of the pipeline break discussed in 
the previous assessment, followed by a return to the 1982 levels 

by 1987. This is a good indication that this area has returned to 

prior conditions and is not now impacted by the pipeline breaks or 
from the impoundments. Well G-123S, which is also situated near 
to the area of the pipeline break, shows a higher concentration of 
Sodium and Specific Conductivity during 1985 and then later re-
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duces. The effect of the pipeline break is not apparent in Wells 

G-110 and G-120S, as would be expected, due to their position on 

the opposite side of the impoundment to the pipeline breaks. The 
Specific Conductivity of Well G-121S was, on most occasions, shown 
to be\ very high (greater than 20,000 untho/cm). Sodium and 
Chloride concentrations also were higher than other wells surround­
ing the impoundments. This could be due to the impact of the fill 

material, which has already been shown to contain a heterogeneous 
range of components. 

From November 1986 to January 1987, the Specific Conductivity, 

however, reduced slightly while Well G-120S showed a fairly con­

stant Chloride, Sodium and Specific Conductivity. If there was 

any migration from the impoundments, it would be expected that 

there would be some significant change at this well for these 
parameters. Wells G-110 and G-lllA show a correlation between 
Sodium, Chloride and Specific Conductivity. The trends in Well 

G-110 are all reducing with time, with the exception of the most 

recent Chloride concentration. This Chloride concentration does 
not correlate with the Specific Conductivity or Sodium concentra­
tions, and is, therefore, considered to be erroneous. The reduc­

ing trend for Well G-110 has continued throughout operation of the 
impoundments and it has not been noticeably affected by the pipe­
line breaks. 

The trend in G-lllA is an increase of these parameters from 1982 

with a possible stabilization being shown in recent sampling. The 

most recent Chloride concentration does not correlate with the 
Specific Conductivity or Sodium concentrations and is considered 
to be erroneous. A QAR has been requested to clarify these data. 

Some variability of these paramenters in the impoundment water due 

to the influence of the incinerator is normal. 
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6.5.2 Manganese 

Manganese concentrations have generally reduced with tine. The 

wells for which Manganese has been analyzed between 1982 and April 

1987 are Wells G-110, G-lllA, G-1I2B and G-113A. These wells show 

an extrenely rapid reduction of Manganese from 1982 to 1983 follow­

ed by a leveling off of the time trend plot at the low level.' 

From consideration of Wells G-110, G-lllA, G-112B and G-113Ar no 
impact of Manganese concentrations has been apparent from oper­

ation of the impoundments. 

6.5.3 Sulfate 

Data are available to produce a time trend plot for Sulfate from 
April 1982 to April 1987 for Wells G-110, G-lllA, G-112B and 

G-113A. These data show a generally reducing trend, but there 
appears to be a random scatter. Dpgradient and background well 

data (G-114, G-112B) indicate similar variances of 1,000 mg/1 to 

100 mg/1. Data for Wells G-120S, G-121S G-122S, G-123S, G-124S 

and G-125S has been collected starting in 1985. The Sulfate 
concentrations in Wells G-121S and G-122S are slowly decreasing. 

A random distribution is shown in Wells G-123S and G-120S, and a 
gradual increase is evident in Wells G-124S and G-125S. No effect 
on the time trend plots can be ascribed to any obvious external 
influence. 

6.5.4 Iron 

Iron has decreased substantially from 1982 to the present in Wells 

G-110, G-lllA and G-113A, which are the only wells for which data 

are available throughout the period 1982 to 1987. The time trend 
plot follows a similar distribution to that of Manganese at these 
wells. Well G-112B shows a similar trend but this is based on a 
less extensive data set. The time trend plots for Wells G-122S, 
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G-123S, G-124S and G-1255 show a random distribution. The trends 

in the wells for which data are available from 1982 to 1987 show 

that the impoundments and pipeline breaks have not adversely 

affected iron concentrations. Furthermore, the concentration of 

iron in the ground water is not significant. 

6.5.5 

The pH time plots for most of the wells are consistent from one 
sampling time to the next, except for Well G-112B where the pH 

ranged from approximately 8 to 10. The pH is not a useful param­

eter for use in this assessment. 
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7.0 DETERMINATION OF RATE AND EXTENT 

As discussed in the previous section, there is no evidence to 

indicate that the ground-water quality is being impacted by the 

impoundments. In fact, it can be readily seen that the upgradient 

monitoring well water quality and the down-gradient monitoring 

well water quality have been severely impacted by sources other 

than the impoundments. In particular. Well G-121S, which encoun­
tered a significant number of hazardous waste constituentSr is 

undoubtedly being impacted by the "black oily sludge" layers 
encountered in the fill. 

There is some evidence of residual effects of the pipeline break 

still impacting the ground-water quality, but, as shown on Figures 

10 and 11, the zone of higher electrical conductivity has reduced 

substantially in extent between 1985 and 1987, and the impacts of 

the pipeline break are diminishing. Further evidence of the 

efforts made during construction to limit the impact of the pipe­
line break are demonstrated on Figure 97II, the time trend plot 

for Chloride at Well G-112B. The pipeline break in the fall of 

1985 can be readily identified on this figure. During rehabilita­

tion of the pipeline, the area around the break was excavated and 

extensive dewatering was carried out with a submersible pump to 

limit the extent of the impact of the pipeline break. The water 
produced during the dewatering operation was pumped to the impound­

ments. The effectiveness of the dewatering operation on the 
impact of the pipeline break is clearly identified by a signifi­

cant reduction in Chloride levels in the vicinity of Well G-112B 

following the break. The extent of contamination and rate of 

ground-water migration in the vicinity of the pipeline break are 
outlined in Colder (1986a). 
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Since there is no evidence to suggest that the impoundments are 

impacting the ground water, it is neither feasible nor necessary 

to make a determination of the rate and extent of migration of 

hazardous wastes or hazardous waste constituents from the regu­
lated units. 

SCA addresses its proposed approach to continuation of its ground­

water monitoring program for the regulated units in Section 10. 
In the event that SCA determines that migration of hazardous waste 
or hazardous waste constituents has occurred from the regulated 
units in the course of its monitoring program, SCA will the deter­

mine rate and extent of migration in accordance with Appendix L. 
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8.0 CONCLUSIONS 

The results of this assessment indicate that hazardous waste 

constituents from the impoundments are not impacting the ground 

water. The results of this assessment have also clearly indicated 

that the quality of the ground water is substantially impacted by 

upgradient conditions, historical site usage, and the variable and 

heterogeneous nature of the fill materials used to originally 

construct the pier. The zone of contamination associated with the 

pipeline break is substantially reduced when compared to the 

results of the previous assessment at the site (Colder 198€a)>. 

Closure plans have been submitted for the impoundments and are 

currently under review lEPA. As currently planned, SCA will begin 

closure of the impoundments following notification that the propos­

ed closure plans are approved by the appropriate agencies. The 

nature and extent of the contamination of the ground water at the 

facility will be thoroughly addressed in the Corrective Action 

requirements of the Part B Permit for the facility which is 

currently under review by the agencies. 

SCA did not make a determination of the rate and extent of migra­

tion of hazardous waste and hazardous waste constituents from the 
regulated units due to its conclusion that the constituents which 
are present in the ground water are not attributable to migration 

from the regulated units. This approach is consistent with the 
EPA's Technical Enforcement Guidance Document. 
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9.0 SCHEDULE 

In a letter dated May 21, 1987, the lEPA provided a schedule that 

the ground-water assessment for the SCA Chicago Incinerator was to 

follow. With submission of this ground-water assessment report, 

the schedule provided by the lEPA has been met. 

An outline of the schedule provided by the lEPA and the actual 

activities accomplished within the schedule time frame is as 

follows: 

Agency 

Date Activity 

4/24/87 Mobilization 

6/23/87 Sampling 

Analysis 

(resampling if re­

quired) 

Internal SCA QA/QC 

7/23/87 Review and Evaluate 

Data 

8/12/87 Prepare and Submit 
Final Report 

Actual 

Date 

4/15/87 to 

4/28/87 

4/29/87 to 

5/1/87 

4/29/87 to 

7/23/87 

7/15/87 to 

Date 

7/22/87 to 

8/10/87 

7/15/87 to 
8/12/87 

Comments 

Mobilization. 

Sampling and analysis 

only; schedule does 

not permit resampling 

and analysis. 

Not scheduled in 

original timetable. 

Data evaluated based 

on availability from 

ETC. 

Done in tandem with 
evaluation of data. 

It should be noted, however, that review of the analytical data 

from ETC identified a few results that required verification of 

the protocols, procedures and data. At the time of this submis­

sion, only a verbal response to the QAR's prepared by SCA has been 

received from ETC. While clarification of the data is not 

expected to yield information that will substantially alter the 
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conclusions presented herein, this point is brought forth to 
advise the agencies that final review and clarification of a minor 

portion of the data will be completed and submitted shortly. 

Preliminary verbal response to the QAR's indicates that resampling 

is not required as no significant impacts of the conclusion of 

this report would result. 

In the letter of May 21, 1987, the lEPA outlined five specific 

points that were to be addressed in the ground-water assessment. 

These points and the areas in the assessment report in which they 
are addressed are outlined below. The reader is referred to Appen­
dix A for a complete description of the points raised. 

Point 

No. Description Section of Text 
1 Sampling techniques 3.0 and Appendix 0 

2 Dioxins and Furans Appendix F 

3 Evaluation procedures 5.0 and 6.0 

4 Size of regulated unit 2.1 

5 Rate and extent determination 7.0 
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10.0 RECOMMENDATIONS 

Since the ground-water assessment for the impoundments has deter­

mined that the impoundments are not impacting the ground-water 

quality at the site, there is no regulatory requirement to carry 
out rate and extent determinations or to prepare corrective action 

plans to remediate the site, and the assessment is complete. 

1 If the site returns to detection monitoring as defined by 35 lAC 

725.193 using the four indicator parameters and the Cochran's 
j Approximation to the Behren-Fisher Student's 't* Test, based on 

the variability of the ground-water quality at the site, false 

positive determinations will result. 

[ SCA has historically presented along with the CABF Students 't' 

Test, results of the Average Replicate (AR) 't' Test to assess the 

results of detection monitoring. While not ideal for ground-water 

monitoring purposes, the AR Test introduces significantly less 

statistical bias into the evaluation than does the CABF 't* Test 
and has been recommended by the D.S. EPA in the Technical Enforce­
ment Guidance Document. However, due to the background water 

quality, the normal techniques are not appropriate for this site. 

Upon completion of the previous ground-water assessment, the SCA 

Chicago Incinerator re-entered the detection monitoring phase 

required by 35 lAC 725 using the four indicator parameters. At 
that time, it was necessary to return to detection monitoring as 
defined by 35 lAC 725 to meet the requirements of the U.S. EPA 
off-site policy for CERCLA wastes. It is understood from discus­

sions with the U.S. EPA that a site may now (1987) stay in assess­

ment using a modified monitoring system and remain eligible to 

receive CERCLA wastes. Rather than return to detection monitoring 

as defined by 35 lAC 725, it is recommended that the facility stay 

in assessment, and that monitoring of the facility using a site 
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specific list of hazardous wastes or hazardous waste constituents 

as monitoring parameters be conducted. Organic constituents are 
not appropriate indicators because they do not appear in signifi­

cant quantities in the regulated unit, having been destroyed in 

the incineration process. A review of historical data has shown 

that the indicator parameters TOC, TOX, Specific Conductivity and 

pH which are used as indicator parameters under 35 lAC .725 are 

inappropriate at this facility. This is due to the heterogeneous 

nature of the fill on which the site is situated, the historic use 

of the site and possibly variations in water quality caused by the 

proximity to the lake. The monitoring parameters at this site 

should be inorganic ions. 

Under a modified monitoring phase, the stainless steel assessment 

wells and the impoundments would be sampled on a quarterly basis 

and analyzed for the following constituents: 

Fluoride 

Sodium 

Chloride 

Iron 
Aluminum 

Arsenic 

Lead 

Zinc 

Barium 

VOC's (impoundments only) 

The analytical results obtained should be compared to the action 

levels established for the site. If the constituents exceed the 

action levels, in the assessment wells after confirmation, then an 

in-depth analysis using Appendix IX parameters should be performed 

to determine if there has been a release from the regulated unit. 

If a release from the regulated unit is determined to have 
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occurred r rate and extent determinations will then be made. As 

described in Appendix G, the PMDL's and Pi's will be reviewed 

annually to make any necessary adjustments. 

The site should continue in this modified phase until the regula­

tory status of the impoundments after closure is established by 
the agencies. 

SCA believes that its recommended approach, by substantially reduc­

ing the false positives that would result from a return to an indi­

cator/evaluation program, provides, in an expeditious manner, a 
technically justified means of determining whether a hazardous 

waste or hazardous waste constituents have migrated from the 

regulated units. If SCA returns to detection monitoring, its 

first sampling event will not occur for six months, and, if a 

false positive occurs, an assessment will not commence for an 

additional month or more and will not be completed for several 

months. Under the proposed approach, quarterly sampling and data 

evaluation will continue. 

COLDER ASSOCIATES, INC. 

J. Paul 

Geochemist 

W. M. Kellestine 
principal 

JP/WMK/vap 
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TABLE 1 

PRESERVATIVES AND FILTRATION TECHNIQUES - IMPOUNDMENT SAMPLES 
SCA CHICAGO INCINERATOR GROUND-WATER ASSESSMENT 

Analysis 

Cyanide 
Sulfide 
Metals (tot) 
Total Colifonn 
Extractable 
Purge and trap VOA 
Heated P&T VOA 
Chromium VI, Fluoride 

Filtered 

N 
N 
N 
N 
M 
N 
N 
N 

Preservative 

6M NaOH 
Zinc Acetate 
HM03 
Cool 
Cool 
Cool 
Cool 
Cool 

deg 
deg 
deg 
deg 
deg 

C 
C 
C 
c 
c 
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TABLE 2 

PRESERVATIVES AND FILTRATION TECHNIQUES - STAINLESS STEEL WELLS 
SCA CHICAGO INCINERATOR GROUND-WATER ASSESSMENT 

Analysis Filtered Preservative 

Cyanide Y 6N NaOH 
Sulfide Y Zinc Acetate 
Metals (tot) N HN03 
Metals (diss) Y HN03 
Total Coliforin N Cool 4 deg C 
Extractable N Cool 4 deg C 
Purge and Trap VOA N Cool 4 deg C 
Heated Pxt VOA N Cool 4 deg C 
Chromium VI, Fluoride N Cool 4 deg C 

August 1987 873-2096 
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TABLE 3 SHEET IA 

RESULTS OF THE 1987 INORGANIC ANALYSIS 
HELL AfO IMPOUNDMENT DATA 

SCA CHICAGO INCINERATOR GROUND-WATER ASSESHENT 

SAMPLE POINT 
DATE 

G-I04 
870128 

G-IOA G-IIO 
870429 870128 

G-IIO 
870429 

G-n lA 
370128 

G-11 lA 
870429 

G-II2B 
870128 

G-II2B 
870429 

G-II3A 
870128 

G-lI3A 
870429 

G-I20S G-I20S 
870128 870429/ 

870430 

ALUMINUM (ug/L) 
ALIWINUM, TOTAL (ug/L) 
ANTIMONY (ug/L) 
ANTIMONY,TOTAL (ug/L) 

ARSENIC (ug/L) 
ARSENIC. TOTAL (ug/L) 
BARIUM (ug/L) 
BARIUM, TOTAL (ug/L) 
BERYLLIUM (ug/L) 
BERYLLIUM, TOTAL (ug/L) 
CADMIUM (ug/L) 
CADMIUM, TOTAL (ug/L) 
CALCIUM (ug/L) 
CALCIUM, TOTAL (ug/L) 
CHLORIDE (mg/L) 
CHROMIUM (ug/L) 
CHROMIUM, TOTAL (ug/L) 
O«0MIUM HEXAVALEUT (ug/L) 
COBALT,(ug/L) 
COBALT, TOTAL (ug/L) 
COPPER (ug/L) 
COPPER, TOTAL (ug/L) 
CYANIDE, TOTAL (mg/L) 
FLUORIDE (mg/L) 
IRON (ug/L) 
IRON TOTAL (ug/L) 
LEAD (ug/L) 
LEAD, TOTAL (ug/L) 
MAGNESIUM (ug/L) 
MAGNESIUM, TOTAL (ug/L) 

< - Parameter lass than the ETC lOL 
• - Concentration reported below the PHDL 
••• > Parameter not tested for/no available data 
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TABLE 3 SHEET IB 

RESULTS OF THE 1987 INORGANIC ANALYSIS 
HELL ANO IMPOUNDMENT DATA 

SCA CHICAGO INCINERATOR GROUND-HATER ASSESMENT 

SAMPLE POINT 
DATE 

G-104 
870128 

G-104 
870429 

G-MO 
870128 

G-110 
870429 

G-niA 
870128 

G-niA 
870429 

G-n2B 
870128 

G-n2B 
870429 

G-n3A 
870128 

G-n3A 
870429 

G-t20S G-I20S 
870128 870429/ 

870430 

MANGANESE (ug/L) 1 <10 <10 167 16.0* I2» 16.0 40 114 366 338 

MANGANESE, TOTAL (ug/L) 1 •«« ««• «•» • aa aaa aaa aaa aaa 394 

MERCURY (ug/L) t • mm aaa aaa aaa aaa aaa <0.5 

MERCURY, TOTAL (ug/LJ I • mm • mm aaa aaa aaa aaa • aa <0. SO 

NICKEL (ug/L) 1 «•» • mm • mm • aa aaa aaa aaa aaa <20 

NICKEL, TOTAL (ug/Ll 1 «•« ••• •mm • mm aaa • aa aaa aaa aaa <20 

OSMIUM, (mg/L) 1 • mm • mm aaa aaa aaa aaa aaa aaa 

OSMIUM, TOTAL (mg/L) f ••• ••• ••• • mm • mm aaa aaa • aa aaa •aa aaa 

pH, FIELD 1 11.33 11.11 7.93 7. 87 9. 50 9.37 7,74 7,10 6.99 7.37 

POTASSIUM (ug/L) I • •• aaa aaa aaa aaa aaa 32000 

POTASSIUM, TOTAL (ug/L) 1 aaa aaa aaa aaa • aa 40000 

SELENIUM (ug/L) f • •a aaa • aa • •• • aa aaa <4 

SELENIUM, TOTAL (ug/L) 1 ««• • aa • aa aaa aaa aaa aaa <2.0 

SILVER (ug/L) 1 fltt • •• aaa aaa aaa aaa • aa aaa <30 

SILVER, TOTAL (ug/L) ? ••t •«« • •• iaa aaa aaa • aa • a# aaa <30 

SODIUM (ug/L) i 140000 lOlOOO 6800000 5970000 778000 691000 768000 425500 113000 115000 

SODIUM, TOTAL <ug/L) 1 «»» *>* • mm laa aaa aaa aaa aaa aaa 121000 

SPECIFIC CONDUCTANCE, FIELD (umhos/cm)1 ••• 1558 1290 9493 >20000 4730 5988 5385 5038 2543 2308 

SULFATE AS S04 (mg/LJ 1 400 350 65 190 700 670 670 1150 <10 <10.0 

SULFIDE AS S (mg/L) l I • aa aaa • aa aaa aaa aaa 2.000 

TEMPERATURE (DEG, C) 1 11.6 12.5 7,60 9.80 8.7 11.9 10.4 13.7 9,7 10.9 

THALLIUM (ug/L) : taa • aa aaa aaa aaa aaa • aa <300 

THALLIUM, TOTAL (ug/L) 1 ••ff HI* «•« • aa aaa aaa aaa • aa aaa <300 

TIN (ug/L) 1 tea • •• • aa • aa aaa aaa • aa aaa <1000 

TIN, TOTAL (ug/L) 1 • «# • •• »aa aaa aaa • aa • aa aaa <1000 

VANADIUM (ug/L) | ••• «•« • aa aaa • aa • aa aaa aaa <10 

VANADIUM, TOTAL (ug/L) 1 >•« • mm taa • aa aaa- aaa aaa aaa <10 

ZINC (ug/L) 1 • mm aaa aaa aaa aaa aaa •aa 107000 

ZINC, TOTAL (ug/L) 1 • mm • mm • aa aaa •aa aaa aaa • aa 71» 

< - ParaiMtar less than the ETC lOL 
» • Concantratlon raported below the PHOL 
••• • Parameter not tested for/no available data 
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TABLE 3 SHEET 2A 

RESULTS OF THE 1987 INORGANIC ANALYSIS 

WELL AND IMPOUNDMENT DATA 

SCA CHICAGO INCINERATOR GROUND-WATER ASSESMENT 

SAMPLE POINT G-I2IS G-121S G-122S G-I223 G-123S G-I23S G-I24S G-I24S G-I25S G-I25S IMPOE IMPDE AVERAGED 1985 

DATE 870128 870429/ 870128 870429 870128 870429/ 670128 870429/ B7012B 870429 851029 870501 IMPOUNDMENTS 

870430 870430 870430 

ALUMINUM (ug/L) f •!« <30 ffffff <30 ffffff <30 ffffff • ffff ffffff • ffff • ffff 

ALUMINUM, TOTAL (ug/L) f <30 • ff* ffffff 437 ffffff <30 ffffff •ffff •ffff 3130 •ffff 

ANTIMONY (ug/L) f <500 i«t • ff • ffffff <500 ffffff <500 ffffff ffffff <50 • ffff • ffff 

ANTIMONY,TOTAL (ug/L) 1 <500 ffffff <500 tffff <500 1 ffff • ffff ffffff <500 ffffff 

ARSENIC (ug/L) 16» ffffff tffff 4* ffffff <4.0 ffffff ffffff 48» • ffff 48» 
ARSENIC, TOTAL (ug/L) ^ «ai <20 ff *• ffffff <4.0 ffffff <4.0 ffffff • ffff • ffff 190* • ffff 

BARIUM (ug/L) 1 203' ffffff ffffff 253* ffffff 8e» ffffff • ffff • ffff • ffff • ffff 

BARIUM, TOTAL (ug/L) 1 *** 246» • •• ffffff ffffff 2Q2* ffffff 99.0- ffffff • ffff • ffff 266* • ffff 

BERYLLIUM (ug/L) 1 "* <I ff «• ffffff ffffff < 1 ffffff <1 ffffff tffff • ffff ffffff 

BERYLLIUM, TOTAL (ug/L) 1 I.OO* 1 •• ffffff 1 •• <1.0 ffffff <1.0 • ffff • ffff • ffff <1.0 ffffff 

CADMIUM (ug/L) 1 <5 ffffff <3 •»t <3 •ff • • ffff 23» ffffff 23" 
CADMIUM, TOTAL (ug/L) ) *•* <3.0 ffffff ffffff <3.0 ffffff <3.0 • ffff ffffff • ffff 5.00* • ffff 

CALCIUM (ug/L) 15000 • Iff ffffff 82700 ffffff 199200 ffffff • ffff • ffff ffffff 27220 
CALCIUM, TOTAL (ug/L) 1 *** 398000 ffffff ffffff 76100 ffffff 374000 • ffff ffffff •ffff 11700 • ffff 

CHLORIDE (mg/L) 1 10000 1.00 390 5300 1700 1800 410 470 1000 MOO • ffff ffffff 13186 
CrttCMiUM (ug/L) 1 *** <20 ffffff ffffff <20 ffffff <20 ffffff • ffff I30» • ffff I30« 
CHROMIUM, TOTAL (ug/L) 1 34.0* ffffff ffffff <20 ffffff <20 • ffff ffffff ffffff 47,0* • •• 
CmOMIUM HEXAVALENT (ug/L) 1 lit ill «•* • •• ffffff ffffff ffffff ffffff ffffff • ffff • ffff <20 ffffff 

COBALT,(ug/L) ) <20 ffffff ffffff <20 ffffff <20 ffffff ff ffff ff ffff • ffff ffffff 

COBALT, TOTAL (ug/L) <20 ff •• ffffff ffffff <20 ffffff <20 • ffff ffffff • ffff <20 ffffff 

COPPER (ug/L) 1 <20 ffffff ffffff <20 ffffff <20 ffffff ffffff ffffff ffffff ffffff 

COPPER, TOTAL (ug/L) 1 It* <20 ffffff ffiff <20 ffffff <20 • ffff • iff ffffff I36» • ffff 

CYANIDE, TOTAL (mg/L) ) Q.02» ff • •• ffffff <0.02 ffffff <0.02 ffffff • ffff <0.01 <0,020 • ffff 

FLUORIDE (mg/L) 1 ••• 2.6 aa« ffffff ffffff 0.42» «•« 0.4a« • ffff • ff * ffffff 70.0 • ffff 

IRON (ug/L) 1 102 140 102 • •• <30 69» <30 37» <30 102 • ffff • • • • ffff 

IRON TOTAL (ug/L) 990 ff •• 884 ffffff 82 6 ffffff 280 • ffff ffffff ffffff 1270 683 
LEAD (ug/L) 1 *** 6" iff* tffff • •ff 5» ffffff <4 • ffff ffffff 207 • ffff 207 
LEAD, TOTAL (ug/L) 1 **' <10 iff* ffffff ffffff 20» ffffff 56. G» ffffff • ffff ffffff I36» • ffff 

MAGNESIUM (ug/L) 2890 »•» ffffff Iff* 169000 ffffff 160000 • ffff • ffff ffffff ffffff 4152 
MAGNESIUM, TOTAL (ug/L) 1 124000 ff ffff ffffff ffffff 154000 ffffff 61900 ffffff ffffff ffffff 1520* ffffff 

< • Paramater less than the ETC lOL 

• " Concentration reported below the PMOL 

••• « Parameter not tested for/no available data 
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TABLE i SHEET 2B 
RESULTS OF THE 1987 IHORGANIC ANALYSIS 

HELL ANO IMPOUNDMENT DATA 
SCA CHICAGO INCINERATOR GROUND-WATER ASSESMENT 

PAGE 4 of 4 

SAMPLE POINT G-I2IS G-I2IS G-I22S G-I22S G-I2JS G-I23S G-I24S G-I24S G-I25S G-I25S IMPOE IMPOE AVERAGED I98S 

DATE 870126 870429/ 

870430 

870128 670429 870128 870429/ 

870430 

870128 870429/ 

870430 

670128 870429 851029 870501 IMPOUNaMENTS 

1 

1 
MANGANESE (ug/LJ 1 1230 697 1360 III 98 93 1910 1380 2490 2250 ••• III 50 

MANGANESE, TOTAL (ug/L) 1 666 1380 • 11 120 III 1590 III III III 17.0» III 

MERCURY (ug/L) 1 <0.5 fl«« III III <0.5 III <0,5 III 0.5* III 0.5» 

MERCURY, TOTAU Ug/L) 1 »«» <0.50 i«« III III <0.50 III <0.50 III III III 4.80» III 

NICKEL (ug/L) Z <20 t»i III III 24« III 

* C
M
 

III III 3|i •II 3I» 

NICKEL, TOTAL (ug/LJ 1 ••• 28» • fttt III •II 25.0* •II 21.0* III III III <20 III 

OSMIUM, (mg/L) 1 • •• • •V III III III •II III III III III III III 

OSMIUM, TOTAL (mg/LJ 7 III III • II •11 III III III III III III 

pH, FIELD 7 6.38 a. 30 7.33 7.47 8.97 6.69 7.64 7.81 7,67 7.66 ••• 9.01 8.90 

POTASSIUM (ug/LJ 7 280000 III III 229000 III III III III III III 66000 
POTASSIUM, TOTAL lug/L) 1 !•« 350000 III III 290000 III 57 0 00 III •II III 22000 • •-I 
SELENIUM (ug/L) 7 <4 III III <4 III <4 III III III III • II 

SELENIUM, TOTAL (ug/L) 1 <2.0 III i II <2.0 III <2.0 III III III 6.0» 1.1 

SILVER (ug/L) 7 r«« <30 III. III <30 III <30 III III III III III 

SILVER, TOTAL (ug/L) 7 <30 • *» Ill III <30 III <30 • II III III III III 

SODIUM (ug/LJ 1 12900000 5340000 3980000 III 343000 695000 167000 159000 364000 342000 III 9172857 

SODIUM, TOTAL (ug/LI 1 5810000 2420000 III 730000 III 192000 til III III 3920000 • II 

SPECIFIC CONDUCTANCE. FIELD (umhos/cmll 6260 >20000 5940 15250 4615 5023 2275 2693 3633 4688 16800 20440 

SULFATE AS 504 (mg/L) 1 670 620 430 320 220 110 890 910 830 910 III III 

SULFIDE AS S (mg/L) t Ia4 III III 1.8 III <0. 1 III III lit 

o
 

d
 V • II 

TEMPERATURE (DEG. C) 7 10.9 12.0 23.7 24.4 10.4 11.3 17.2 17.7 10.8 II.9 52.9 26.8 

THALLIUM (ug/L) 1 ••• <300 ill III <300 •II <300 III III III III III 

THALLIUM, TOTAL (ug/L) t •«« <300 II* • II III <300 III <300 III III III <300 • II 

TIN (ug/L) 1 ««« <1000 III III III <1000 III <1000 III III III III III 

TIN, TOTAL (ug/L) 7 • «« <1000 III III III <1000 III <1000 III III III <1000 III 

VANADIUM (ug/L) 1 <10 III III III <10 III <10 III III III III III 

VANADIUM, TOTAL (ug/L) 7 • •• <10 III III • II <10 III < 10 111 III III 44,0 III 

ZINC (ug/L) 7 837 II# III III 303000 III 234000 III III III III III 

ZIMC, TOTAL lug/L) 1 73.0' III . III <20 III <20 III III III 416 III 

< " Parsiiwtar lass than tha ETC IDL 
• • Concanrratlon raportad balotr the PMOL 
aaa . Paraiaatar not tastad for/no aval labia data 
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TABLE 5 

COMPARISON OF THE CONCENTRATION OF ALL INORGANIC 
PARAMETERS REPORTED IN THE IMPOUNDMENTS IN 1987 WITH MONITORING WELLS 

SCA CHICAGO INCINERATOR GROUND-WATER ASSESSMENT 

SAMPLE POINT 
DATE 

G-120S 
870430 

G-12IS 
870430 

G-I23S 
870430 

G-124S 
870430 

IMPDE 
870501 

O 
o 

> 
« 
» 
o 
n 

ALUMINUM, TOTAL (ug/L) 
ANTIMONY,TOTAL (ug/L) 
ARSENIC, TOTAL (ug/L) 
BARIUM, TOTAL (ug/L) 
BERYLLIUM, TOTAL (ug/L) 
CADMIUM, TOTAL (ug/L) 
CALCIUM, TOTAL (ug/L) 
CHROMIUM, TOTAL (ug/L) 
COPPER, TOTAL (ug/L) 
CYANIDE, TOTAL (mg/L) 
FLUORIDE (mg/L) 
IRON (ug/L) 
LEAD, TOTAL (ug/L) 
MAGNESIUM, TOTAL (ug/L) 
MANGANESE, TOTAL (ug/L) 
MERCURY, TOTAL (ug/L) 
NICKEL, TOTAL (ug/L) 
OSMIUM, TOTAL (mg/L) 
pH, FIELD 
POTASSIUM, TOTAL (ug/L) 
SELENIUM, TOTAL (ug/L) 
SILVER, TOTAL (ug/L) 
SODIUM, TOTAL (ug/L) 
SPECIFIC CONDUCTANCE, FIELD (umhos/cm) 
THALLIUM, TOTAL (ug/L) 
TIN, TOTAL (ug/L) 
VANADIUM, TOTAL (ug/L) 
ZINC, TOTAL (ug/L) 

H H H H 3150 
E E E E <6980 
H H H H 190 
L H L H 266 
E E E E <14 
E E E E 5* 
L L L L 11700 
E E E E 47* 
E E E E <276 
E E E E <0.2 
H H H H 70.00 
L H H H 1270 
H H H H 136 

L L L L 1520 
L L L L 17.00 
E E E E 4.8* 
E E E E <276 
E E E E *** 

H H H H 9.01 
L L L L 22000 
E E E E 6* 
E E E E <422 
H L H H 3920000 
H L H H 16800 
E E E E <4190 
E E E E <14000 
E E E E 44* 
H H H H 416 
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TABLE 5 (CONTINUED) 

L = Concentration of parameter is lower in the impoundments than the wells 
H = Concentration of parameter is higher in the impoundments than the wells 
E = Concentration of parameter in the impoundments and wells 

is below the Practical Method Detection Limit 
*** = Not analyzed for 

< = less than MDL. Value given is PMDL 
O * = Value reported is below the Practical Method Detection Limit 

« NOTE: The field pH and the field specific conductance for the monitoring wells were 
^ actually measured on April 29, 1987 
M 
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TABLB 7 

CALCULATION OF SPECIFIC CONDUCTANCE 
FOR THOSE HELLS GREATER THAN 20000 umbos/cm USING NA AND CL VALUES 

SCA CHICAGO INCINERATOR GROUND-WATER ASSESSMENT 

o 
o 
Q. 
O 

> 
« n 

S. 
n ** o 
M 

Hell Date Na mg/1 NaCl mg/1 Sp Cond CI mg/1 NaCl mg/1 Sp Cond Max calc Sp Con 
calc umhos/cm calc umhos/cm umhos/cm 

G-122P 11/21/85 5730 14574 22100 13000 21423 31700 31700 
G-111 2/21/85 1720 4375 7000 7170 11815 18200 18200 
G-112B 2/21/85 5540 14091 21800 8500 14007 21000 21800 
G-112B 5/16/85 12800 32557 46600 17800 29332 42200 46600 
G-121P 11/21/85 7620 19381 28900 13000 21423 31700 31700 
G-121S 11/21/85 6220 15820 24300 11000 18127 27200 27200 
G-121S 2/14/86 5880 14956 23100 11000 18127 27200 27200 
G-I21S 5/16/86 5880 14956 23100 1* 2* 0* 23100 
G-121S 4/29/87 5340 13582 21200 1* 2* 0* 21200 
G-122S 11/21/85 3310 8419 13600 6900 11370 17900 17900 
Impde/B 2/21/85 10700 27215 39000 14000 23070 34000 39000 
Impde/N 5/15/85 10600 26961 39000 17800 29332 42300 42300 
Impde/S 5/15/85 11500 29250 42400 17000 28014 40600 42400 
Impde/H 2/21/85 5440 13837 21000 7100 11700 18100 21000 
Impde/H 5/15/85 11500 29250 42400 17000 28014 40600 42400 
G-lllA 5/15/86 6160 15668 23900 10000 16479 24900 24900 
G-lllA 4/29/87 5970 15185 23200 1 2 0 23200 

NOTE; The Chloride data for G-121S on 5/16/86 and 4/29/87 and for G-lllA on 4/29/87 e 
inconsistent with the Sodium concentrations for these wells as shown on the time-tre 
plots. Figures 9-10 and 9-14. Based on internal QA/QC review, a Quality Assurar 
Report (QAR) has been forwarded to ETC for evaluation. At time of this assessme 
report, response to QAR has not been received. 

August, 1987 873-209 



/Tu mrNQ 

2000 4000 

SCALE IN FEET 

BASE MAP: MODIFIED FROM U.S.6.S. 7 l/Z-MIN. QUAD 
LAKE CALUMET. ILL.-IND.. 1965 
(PHOTOREVISED 1973) 

873-2096 AS SHOWN 
' • 

X gOL 7/28/87 SITE LOCATION MAP 
CNfe»D LWK NO. 

Goider Associates SCA CHICAGO INCINERATOR rioyNc ^ 



LAKE CALUMET i>LlH NU.a 

POND A 
TEMPORARY 

SLUOGE 
STORAGE 

POND 1 

.PROCESS 
X WATER 

6 

G-201P 
9.85' 

9 — 

Q-123S 
9.18' 

LAKE CALUMET SUP NO. 6 

G-110 WELL NUMBER 
6.77 WATER LEVEL ELEVATION 

•5 POTENTIGMETRIC SURFACE (IN FEET) 

NOTES:(!) WATER LEVELS FROM APRIL29B30,1987 
(2) WATER LEVEL ELEVATIONS ARE REFERENCED TO CHICAGO 

CITY DATUM.0.00 FEET (CHICAGO CITY DATUM) =579.88 
FEET(MSL) 

IOC 200' -300* 

SCALE IN FEET 

«•««• 873-209 •C4U 1 ll_ J 00' 
POTENTIGMETRIC MAP 

OP IMPOflNnMPNT RAfilN ARPA 
0*4.. goL 7/31/87 

POTENTIGMETRIC MAP 
OP IMPOflNnMPNT RAfilN ARPA 

CMcetiB WMK BM. HO. 

Colder Associates SCA CHICAGO INCINERATOR fMUHB 5 



5CT 
rCT 

TP: 

LEGEND 

fiLUMINUM, TGTRL 
04/32/5? - 05/01/87 

1000 2000 3000 

CONCENTRRTIOK (ug/l) 

4( 

• BELOW METHOD DETECTION LIMIT 

NOTE: NO PRACTICAL METHOD DETECTION LIMIT CALCULATED 

Muuo. 073-2096 N.T.S. FINGERPRINTS of INORGANIC C 
CONCENTRATION vs.LOCATIC 7/28/87 

FINGERPRINTS of INORGANIC C 
CONCENTRATION vs.LOCATIC 

CNCCRtO 0*0 MO 

FINGERPRINTS of INORGANIC C 
CONCENTRATION vs.LOCATIC 

Golder Associates riawi 
CHEMICU WASTE MANAGEMENT. INC 



LEGEND 

RftSEHIC 
10/29^65 - 11/23/85 

50 ^ 100 150 

CONCENTRRTION (ug/15 

• BELOW PRACTICAL METHOD DETECTION LIMIT 

PRACTICAL METHOD DETECTION LIMIT (PMDL) i 

|joiNo. 873-2096 N.T.S. FINGERPRINTS of INORGANIC DAI 
CONCENTRATION vi.LOCATION 1 LWK " 7/28/87 

FINGERPRINTS of INORGANIC DAI 
CONCENTRATION vi.LOCATION 

1 CNCCKtO 0«0 NO. 

FINGERPRINTS of INORGANIC DAI 
CONCENTRATION vi.LOCATION 

1 Golder Associates OEMICAL WASTE MANAGEMENT. INC 
ricuRc ^ 

'•* .1. 



LEGEND 

fiRSENIC, TOTAL 
04/30/87 - 05/01/07 

50 100 

CONCENTRATION (ug/l) 

• BELOW PRACTICAL METHOD DETECTION LIMIT 
# 

PRACTICAL METHOD DETECTION LIMIT (PMDL) I 

873-2096 N.T.S. FINGERPRINTS of INORGANIC DA 
CONCENTRATION vi.LOCATIOf 7/28/87 

FINGERPRINTS of INORGANIC DA 
CONCENTRATION vi.LOCATIOf 

CHCCRCO jowa.MO. 

FINGERPRINTS of INORGANIC DA 
CONCENTRATION vi.LOCATIOf 

Golder Associates 0€MICAL WASTE MANAGEMENT. INC. 
PMURC 



ta 4^i4AA 

BRRIUM, TOTRL 
04/30/87 - 05/01/8? 

200 400 600 

C0NCENTRRTI0N (ug/1) 

NOTE: NO PRACTICAL METHOD DETECTION LIMIT CALCULATED 

Ml NO. 873-2096 - N.T.S. FINGERPRINTS of INORGANIC DATA 
CONCENTRATION v«.LOCATlON ou»N LWK 7/28/87 

FINGERPRINTS of INORGANIC DATA 
CONCENTRATION v«.LOCATlON 

CNCCKCO pvt . NO. 

FINGERPRINTS of INORGANIC DATA 
CONCENTRATION v«.LOCATlON 

Colder Associates CHEMICAL WASTE MANACEMHsn", INC 
ripuRt 



EAST 
UEST 
NORTH 
"SOUTH 

0' 

G 
G-

rF-__ 
TF-04 

CHLORIDE 
02/21/85 

5000 10000 

CONCENTRRTION (ug/l) 

15000 20000 

NOTE: NO PRACTICAL METHOD DETECTION LIMIT CALCULATED 

JOS NO. 873-2096 
ONMN LWK 
CNCCKCO 

SCALE N.T.S. 
OATC 7/28/87 
0«0. NO. 

FINGERPRINTS of INORGANIC DATA 
CONCENTRATION vi.LOCATION 

Golder Associates 0€MICAL WASTE MANAGEMENT. INC 
risuNc 



EflST 
UEST 
NORTH 

CHLORIDE 
04/09/05 - 04/10/05 

5000 10000 15000 

CONCENTRRTION Cug/l) 

20000 

NOTE: NO PRACTICAL METHOD DETECTION LIMIT CALCULATED 

J®*""- 873-2096 N.T.S. FINGERPRINTS of INORGANIC DATA 
CONCENTRATION vi.LOCATION 7/28/87 

FINGERPRINTS of INORGANIC DATA 
CONCENTRATION vi.LOCATION OWO MO. 

FINGERPRINTS of INORGANIC DATA 
CONCENTRATION vi.LOCATION 

Goider A associates 



TF-04 

CHLORIDE 
05/15/85 - 05/16/85 

5000 10000 

CONCENTRATION (ug/l) 

15000 20000 

NOTE: NO PRACTICAL METHOD DETECTION LIMIT CALCULATED 

joi.M. 873-2096 NT.S. FINGERPRINTS of INORGANIC DATA 
CONCENTRATION vt.LOCATION 7/28/87 

FINGERPRINTS of INORGANIC DATA 
CONCENTRATION vt.LOCATION 

CMECKCO 0«0 . NO. 

FINGERPRINTS of INORGANIC DATA 
CONCENTRATION vt.LOCATION 

Golder Associates CrtMICAL WASTE MANAGEMENT, INC. 6 " T 



FLUORIDE 
04/30/87 - 05/01/07 

25 •. 50 

CONCENTRATION Cmg/1) 

NOTE: NO PRACTICAL METHOD DETECTION LIMIT CALCULATED 

IjotNo. 873-2096 - N.T.S. FINGERPRINTS of INORGANIC DATA 
CONCENTRATION vt.LOCATION 1 LWK 7/28/87 

FINGERPRINTS of INORGANIC DATA 
CONCENTRATION vt.LOCATION 

OWO . NO. 

FINGERPRINTS of INORGANIC DATA 
CONCENTRATION vt.LOCATION 

1 Golder Associates OtMICAL WASTE MANAGEMEMT. INC 6 " ̂ 



LEGEND 

LERD 
10/29^85 - 11/23/85 

100 150 

CGNCENTRRTldN Cug/l) 

200 

• BELOW PRACTICAL METHOD DETECTION LIMIT 
# 

PRACTICAL METHOD DETECTION LIMIT (PMDL) t 

673-2096 N.T.S. FINGERPRINTS of INORGANIC DATA 
CONCENTRATION vs.LOCATION 7/28/87 

FINGERPRINTS of INORGANIC DATA 
CONCENTRATION vs.LOCATION o«ro NO. 

FINGERPRINTS of INORGANIC DATA 
CONCENTRATION vs.LOCATION 

Colder Associates riiuNt 0«,c 



LEGEND 

LERD, TOTRL 
04/30/87 - 05/01/07 

100 150 

C0NCENTRRT10N Cug/l) 

• BELOW PRACTICAL METHOD DETECTION LIMIT 

PRACTICAL METHOD DETECTION LIMIT (PMDU J 

jotNo. 873-2096 N.T.S. FINGERPRINTS Of INORGANIC DATA 
CONCENTRATION vs.LOCATION LWK 7/26/87 

FINGERPRINTS Of INORGANIC DATA 
CONCENTRATION vs.LOCATION 

CHCCRCD MO . MO. 

FINGERPRINTS Of INORGANIC DATA 
CONCENTRATION vs.LOCATION 

Colder Associates OCMICAL WASTE MANAGEMENT, INC 
riouRC 



LEGEND 

MRNGHNESE 
D2/21/B5 

500 1000 1500 

CONCENTRRTION (ug/l) 

2000 2500 

• BELOW METHOD DETECTION LIMIT 

NOTE: NO PRACTICAL METHOD DETECTION LIMIT CALCULATED 

JOIMO 873-2096 N.T.S. FINGERPRINTS Of INORGANIC DATA 
CONCENTRATION vs.LOCATION o"**" LWK 7/28/87 

FINGERPRINTS Of INORGANIC DATA 
CONCENTRATION vs.LOCATION 

CHCCKCO 0«0 NQ 

FINGERPRINTS Of INORGANIC DATA 
CONCENTRATION vs.LOCATION 

Golder Associates CHEMICAL WASTE MANAGEMENT, INC. 
riounc 



MRNGRNESE 
04/0S/B5 - 04/10/85 

500 1000 1500 

CONCENTRRTION-Cug/n 

2000 2500 

LEGEND 

BELOW METHOD DETECTION LIMIT 

NOTE: NO PRACTICAL METHOD DETECTION LIMIT CALCULATED 

J09 *10 873-2096 
M*«N LWK 

ICAkE 
N.T.S. 

0*TC 7/2B/67 
CHCCKtO o«e NO 

FINGERPRINTS of INORGANIC DATA 
CONCENTRATION v«XOCATLON 

Golder Associates CHEMICAL WASTE MANAGEMENT,. INC.. 
riouNt A : 

P*' 
I irn-fTVl 



LEGEND 

MRNGRNESE 
05/15/85 - 05/16/85 

500 1000 1500 

CONCENTRHTION (ug/l) 

2000 2500 

• BELOW METHOD DETECTION LIMIT 

NOTE: NO PRACTICAL METHOD DETECTION LIMIT CALCULATED 

joiNo. 073.2096 N.T.S. FINGERPRINTS of INORGANIC DATA 
CONCENTRATION vs.LOCATION LWK 7/2B/87 

FINGERPRINTS of INORGANIC DATA 
CONCENTRATION vs.LOCATION 

CHCCKCO 0«0 NO 

FINGERPRINTS of INORGANIC DATA 
CONCENTRATION vs.LOCATION 

Golder Associates CHEMICAL WASTE MANACEMENTT, INC 
riooNC 



kl 4S14AA 

MRNGRNE5E, TOTRL 
04/30/67 - 05/01/8? 

500 1000 ISOO 

CONCENTRRTION Cug/1) 

2000 2500 

NOTE: NO PRACTICAL METHOD DETECTION LIMIT CALCULATED 

Mtmo. 873.2096 N.T.S. FhNGERPRlNTS of INORGANIC DATA 
CONCENTRATION vs.LOCATION LWK 7/28/87 

FhNGERPRlNTS of INORGANIC DATA 
CONCENTRATION vs.LOCATION 

CNCCKCO 0«0 NO. • 

FhNGERPRlNTS of INORGANIC DATA 
CONCENTRATION vs.LOCATION 

Goider Associates OHEMICAL WASTE MANACZMEWT, INC 



POTRSSIUM 
04^09/85 - 04/10/85 

250000 500000 

C0NCENTRRT30N (ug/1) 

750000 

NOTE: NO PRACTICAL METHOD DETECTION LIMIT CALCULATED 

joiNo. 873-2096 N.T.S. FINGERPRINTS of INORGANIC DATA 
CONCENTRATION v«.LOCATION 

on**- 7/28/87 
FINGERPRINTS of INORGANIC DATA 

CONCENTRATION v«.LOCATION 
CMCCKCO owe NO. 

FINGERPRINTS of INORGANIC DATA 
CONCENTRATION v«.LOCATION 

Goider Associates CHEMICAL WASTE MANAGEMENT, INC 
rieum 



P0TRS5IUM 
05/15/85 - 05/16/05 

25GG0G 5G0G0G 

CONCENTRflTIGN Cug/1) 

75G0D0 

NOTE: NO PRACTICAL METHOD DETECTION LIMIT CALCULATED 

joiNo 873-2096 - N.T.S. FINGERPRINTS of INORGANIC DATA 
CONCENTRATION v».LOCATION LWK 7/28/87 

FINGERPRINTS of INORGANIC DATA 
CONCENTRATION v».LOCATION 

CHCCKCO Mro NO. 

FINGERPRINTS of INORGANIC DATA 
CONCENTRATION v».LOCATION 

Golder Associates CHEMICAL WASTE MANAGEMENT, INC "•""6-1 



POTRSSIUM, 70TRL 
04/30/87 - 05/01/87 

250000 . 500000 

CONCENTRRTION (ug/l) 

750000 

NOTE: NO PRACTICAL METHOD DETECTION LIMIT CALCULATED 

rtiNo. 873.2096 N.T.S. FINGERPRINTS of INORGANIC DATA 
CONCENTRATION vs.LOCATION LWK 7/28/87 

FINGERPRINTS of INORGANIC DATA 
CONCENTRATION vs.LOCATION CHCCKCD owe NO. 

FINGERPRINTS of INORGANIC DATA 
CONCENTRATION vs.LOCATION 

Goider Associates OEMICAL WASTE MANAGEMENT. INC 
rieuNc , 



SODIUM 
02/21/85 

5000000 10000000 

CONCENTRRTION Cug/1) 

15000000 

NOTE: NO PRACTICAL METHOD DETECTION LIMIT CALCULATED 

073-2096 N.T.S. FINGERPRINTS of INORGANIC DAT. 
CONCENTRATION vf.LOCATION 7/28/87 

FINGERPRINTS of INORGANIC DAT. 
CONCENTRATION vf.LOCATION 

CHCCRCO 0«0 NO. 

FINGERPRINTS of INORGANIC DAT. 
CONCENTRATION vf.LOCATION 

Golder Associates _ riouNc « 
0€MICAL WASTE MANAGEMENTT, INC 



SODIUM 
04/09/85 - 04/10/85 

5000000 10000000 

CONCENTRATION (ug/15 

15000000. 

NOTE: NO PRACTICAL METHOD DETECTION LIMIT CALCULATED 

873-2096 N.T.S. FINGERPRINTS of INORGANIC DATA 
CONCENTRATION vs.LOCATION 7/28/87 

FINGERPRINTS of INORGANIC DATA 
CONCENTRATION vs.LOCATION 

CNCCKCD 0«0 NO. 

FINGERPRINTS of INORGANIC DATA 
CONCENTRATION vs.LOCATION 

Golder Associates OEMICAL WASTE MANAGEMENT, INC 
rituNi , 



SODIUM 
G5/I5/B5 - 05/16/85 

5000000 10000000 

CONCENTRRTION (ug/D 

15000000 

NOTE: NO PRACTICAL METHOD DETECTION LIMIT CALCULATED 

873-2096 N.T.S. FINGERPRINTS of INORGANIC DATA 
CONCENTRATION vs.LOCATION 

LWK 7/28/87 
FINGERPRINTS of INORGANIC DATA 

CONCENTRATION vs.LOCATION CHCCKCO o«ro NO. 

FINGERPRINTS of INORGANIC DATA 
CONCENTRATION vs.LOCATION 

Golder Associates 



1. 

SODIUM, TOTRL 
04/30/87 - 05/01/07 

5000000 10000000 

C0NCENTRRT10N (ug/1) 

1500000 

NOTE: NO PRACTICAL METHOD DCTECTION LIMIT CALCULATED 

joiM. 873-2096 N.T.S. FINGERPRINTS of INORGANIC DATA 
CONCENTRATrON vs.LOCATION LWK 7/28/87 

FINGERPRINTS of INORGANIC DATA 
CONCENTRATrON vs.LOCATION 

CHCCKCD 0«0 NO. 

FINGERPRINTS of INORGANIC DATA 
CONCENTRATrON vs.LOCATION 

Golder Associates CHEMICAL WASTE MANAGEMENT. INC. 
riouNf g _ 



ZINC, TOTRL 
04/30/07 - 05/01/07 

• 

• 

r 

J 

LEGEND 

100 200 300 400 500 

CONCENTRRTION (ug/1) 

• BELOW PRACTICAL METHOD DETECTION LIMIT 
» 

I PRACTICAL METHOD DETECTION LIMIT (PMDL) 

NO. 873-2096 
OMMN LWK 
CMCCKCO 

•CAkC N.T.S. 
OATC 

OWO . NO. 
7/28/87 

FINGERPRINTS of INORGANIC DATA 
CONCENTRATION vt.LOCATION 

Colder Associates CHEMICAL WASTE MANAGEMENT. INC 



coco CO CO CO coco < 
—CJ ro CM o o ALL 4 WELLS SHOWN ro 
(MCJ OJ — CM ARE RCRA WELLS 
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"EXPLANATION 

I .••1 MISCELLANEOUS FILL 

^^CLAV 

WATER LEVEL 4/29/87:^ 
WATER LEVEL WHEN 
DRILLED IN JUNE. I 982 
(IF VARIABLE, ^ 
TWO SYMBOLS GIVE 
RANGE) 

V LAKE CALUMET 
WATER LEVEL 

X WATER LEVEL 
JULY. I ass 

(HYOWaWUFtW AL80 
SHOWN FOR CM AND CI3A> 

f SCREENED 
INTERVAL 

BOTTOM OF BORING 

SCALE IN FEET 

VERTICAL EXAGGERATION 1 OX 

SCA CHEMICAL SERVICES, INC. 
KK SCA CHICAGO INCINERATOR FACILITY 

Chicago Illinois 
DATE CHECKED REVISION SCHEMATIC 

HYDROGEOLOGIC CROSS SECTION B-B' 

THROUGH SURFACE IMPOUNDMENT BASIN 

SCHEMATIC 

HYDROGEOLOGIC CROSS SECTION B-B' 

THROUGH SURFACE IMPOUNDMENT BASIN 

SCHEMATIC 

HYDROGEOLOGIC CROSS SECTION B-B' 

THROUGH SURFACE IMPOUNDMENT BASIN 

SCHEMATIC 

HYDROGEOLOGIC CROSS SECTION B-B' 

THROUGH SURFACE IMPOUNDMENT BASIN 

SCHEMATIC 

HYDROGEOLOGIC CROSS SECTION B-B' 

THROUGH SURFACE IMPOUNDMENT BASIN 

SCHEMATIC 

HYDROGEOLOGIC CROSS SECTION B-B' 

THROUGH SURFACE IMPOUNDMENT BASIN 

Dtdfii 
Drtsii 
Chick 

Afpri' 

.Id k.. WMK 
k.. BDL 

id k.. WMK 

OATF. 7/28/87 

SCAl F= A« SHOWN 

Colder Associates 
• wJhH C0H8ULTIN0 SEOTCCHNICAL ENGINEERS 
V# £ 17301 WESr COLFAX AVE. SUITE H0.Z7S 

GOLDEN.. COLORADO S040I 

FIGURE 

4 
Dtdfii 
Drtsii 
Chick 

Afpri' 

OATF. 7/28/87 

SCAl F= A« SHOWN 

Colder Associates 
• wJhH C0H8ULTIN0 SEOTCCHNICAL ENGINEERS 
V# £ 17301 WESr COLFAX AVE. SUITE H0.Z7S 

GOLDEN.. COLORADO S040I 
873-2096 



CRLCIUM 

z- 2000000 
o 
< 
fid 
H-

5 1500000 
u 
z = 
o ~ B I 

1000000 

u 
< 

LU 
> 
< 

500000 -

G-114 G-111 G-113R G-121S G-124S 
G-110 G-112B G-120S G-123S IMPDE 

SAMPLING POINT 

JOB NO. 873-2096 N.T.S. 
G-114 COMPARISON OB.WN 7/28/87 G-114 COMPARISON 

CHECKCD OWO. NO. 

G-114 COMPARISON 

Goider Associates CHEMICAL WASTE MANAGEMENT, INC 
riBURC g_ 



CHLORIDE 

'15GG0 
CGNCENTRRTION (mg/l) 

Z 
O 
I-
< 

U 

8 ̂  
si 
r-

Q 
LU 
u 
< 

LU 
> 
< 

lOGGG -

5GGG -

G-114 G-111 G-113R G-121S G-124S 
G-llG G-n2B G-120S G-123S IMPDE 

SAMPLING POINT 

JOB NO. 873-2096 N.T.S. 
G-114 COMPARISON OBAWN LWK 7/28/87 G-114 COMPARISON 

CHECKCO OWO. NO. 

G-114 COMPARISON 

Goider Associates CKMICM. WASTt MANAGEMENT. INC 
Fioum Q«2 



IRON 

2000 

Z o 
H 
< 

U z 
85 
si 
ON 

O 
< 
oc 
LU 
> 
< 

1500 

1000 

500 

— 
B 

a 

B 

8 

-

B 
8 

« 

8 
8 

G-114 G-111 G-113fl G-121S G-124S 
G-110 G-1.12B G-120S G-123S IMPDE 

SAMPLING POINT 

jo«No. . 073-2096 N.T.S. 
G-114 GOMPARISON 7/28/87 G-114 GOMPARISON 

CHCCKCO DWO . NO. 

G-114 GOMPARISON 

Golder Associates CHEMICAL WASTt MANAGEMENTT. INC. 
riaums-c 



kf i 

MRNGRNESE 

2 
Q 
< 

z 

^ 00 

0 
< 

1 
< 

25G0 

2000 -

= 1500 -

1000 -

500 -

G-114 G-111 G-113R G-121S G-124S 
G-110 G-112B G-120S G-123S IMPDE 

SAMPLING POINT 

JOB NO. 873-2096 • N.T.S. 
G-114 COMPAiftlSON 

' V ^ • . . A 

ONAWN 7/28/87 G-114 COMPAiftlSON 
' V ^ • . . A 

CHCCKCO - owe.NO. 

G-114 COMPAiftlSON 
' V ^ • . . A 

Goider Associates CHEMICAL WASTE MANAGEMENT; INC. 
riOUNC 



P0TR55IUM 

Z 
O 
h-
< 

U 

S 
in 3 
CO 
cr» 

U 
< 
ac 
uu 
> 
< 

-OOOG 

.,300003 -

200000 -

100000 -

G-114 G-111 G-n3R G-121S G-124S 
G-110 G-112B G-120S G-123S IMPDE 

SAMPLING POINT 

JOB NO, 873-2096 N.T.S. • 
G-114 COMPARISON OR«WN 7/28/87 G-114 COMPARISON 

CHECKED OWO NO. 
1 

G-114 COMPARISON 

Goider Associates CHEMICAL WASTE MANAGEMENT, INC 
fiaUMg., 



SODIUM 

Z 
O 
h-
< 
QC 

IGGGOQOG 
GGNCEKTRRTIGN (ug/1) 

75G0GGG -
u 
z 
O 
U rs 
2 M 5GGGG00 
cp\ 3 

< 
Of 
UJ 
> 
< 

25GGGGG -

G-114 G-111 G-113R G-121S G-124S 
G-llG G-n2B G-12GS G-123S IMPDE 

SAMPLING POINT 

JOB NO. 873-2096 "*** N.T.S. 
G-114 COMPARISON 7/28/87 G-114 COMPARISON 

CHCCKCO OWO . NO. 

G-114 COMPARISON 
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SCA CHICAGO INCINERATOR 
CHCCKEO OWO.NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Golder Associates CHEMICAL WASTE MANACEMEm-, INC. '"""9-39 



aa 
3 
z 
O 
h-
< 
a: 

U 
z 
O 
u 

MRNGRNESE RT G-113R 

IGOGG 

75G0 -

5GGG -

250G -

04/82 
04/87 

TIME 

.•NO. 873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

ON>«N 7/28/87 
TIME-TREND PLOTS 

SCA CHICAGO INCINERATOR CHCCKCO OWO. NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Goider Associates CHEMICAL WASTE MANACEMFNn", INC. """"9-40 



CO 
s 

Z 
O 
P 
< 

u 
z 
O 
u 

MRNGRNE5E RT G-120S 

2GG0 

15GG -

IGGG -

5GG -

G4/82 
G4/87 

TIME 

.BNo, 873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR LWK 7/28/87 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

CHCCKCO OWO. NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Golder Associates CHEMICAL WASTE MANACEMENn", INC 
FIOURK 9 — 4 



00 
3 

z g 
h-
< 
ec 
h-z 
kU 

u 
z 
O 
u 

MRNGnNESE RT G-121S 

25GG 

2GGG -

G4/02 
04/87 

TIME 

873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 7/28/87 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

CHECKED OWO. NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Goider Associates CHEMICAL WASTE MANAGEMENT, INC. 
HaUNEg_^, 



MflNGRNESE AT G-122S 

Z 
O 
H-
< 
ec 
H-
z 
kU 
U 
z o 
u 

2000 

^ 1500 

1000 -

500 -

04/82 
04/87 

TIME 

JO*"®- 873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR LWK 7/28/87 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR CNCCKCO owa. NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Golder Associates CHEMICAL WASTE MANAGEMENT. INC 1 9^43 



QO 

3 
z 
Q 
»-
< 
Qd 

u 
z 
O u 

MRNGRNE5E RT G-123S 

04/82 
04/87 

TIME 

873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

ORAWN 
7/28/87 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

CHCCKCO OWO NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Golder Associates CHEMICAL WASTE MANAGEMENT. INC 



CO 

3 
z 
O 
H-
< 
0£ 

U 
z o 
u 

MRNGRNESE RT G-124S 

2500 

2GGG -

15GG -

IGGG -

5GG -

04/82 
04/87 

TIME 

873-2096 N.T.S. TIME-TREND PLOTS 
7/28/87 QPA rwirAftn iwriMPRATnR 

CHECKED 1 1 OWO. NO. 

Goider Associates CHEMICAL WASTE MANAGEMENT, INC 
FiauNE 



4000 

00 
3 3000 

MRNGRNESE RT G-125S 

04/82 
04/07 

TIME 

•'""O 873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR LWK 7/28/87 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR CHCCKCO 0«0. NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Golder Associates CHEMICAL WASTE MANAGEMENT, INC 
mum 



MERCURY RT G-110 

1.00 

04/82 
04/87 

TIME 

NOTE; DATA BELOW PMDL (8 ug/I) 

JOt NO. 873-2096 N.T.S. TIME-TREND PLOTS 

SCA CHICAGO INCINERATOR . 
'• ••-••Yr-

ONAWN LWK 7/28/87 
TIME-TREND PLOTS 

SCA CHICAGO INCINERATOR . 
'• ••-••Yr-

CHCCKCO OWO . NO. 

TIME-TREND PLOTS 

SCA CHICAGO INCINERATOR . 
'• ••-••Yr-

Golder Associates CHEMICAL WASTE MANACIMB^.;fNC/^N 



MERCURY RT G-lllR 

04/02 
04/87 

TIME 

873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR LWK . 7/28/87 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

CHCCKCO OWO NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Goider Associates CHEMICAL WASTE MANAGEMENT, INC 
FIWNtg_40 



00 
3 

z 
O 
>-
< 
ec 

u 
z 
O 
u 

04<^82 

MERCURY RT 0-1126 

04/8? 

TIME 

873-2096 • N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR w**" LWK 7/28/87 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

CHCCKCO 0W«. NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Golder Associates 0€MICAL WASTE MANAGEMENT, INC 



MERCURY RT G-113R 

00 

3 
Z 
g 
H-
•< 
e£ 
H 
Z 
bU 
u 
z 
O 
u 

04/'82 
04/87 

TIME 

"*'®- 873-2096 • N.T.S.- TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR "" 7/28/67 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR CMCCKCD DWO.NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Golder Associates OHF/^ICAL WASTE MANACEMFNT, INC. 



500000 

•N. 

#400000 
Z o 
< 300000 oc 

100000 -

04/82 

SODIUM RT G-110 

.• 04/87 ^ 

TIME 

joiNo. 873-2096 N.T.S. TIME-TREND-PluOTS 
SCA CHICAGO INCINERATQB LWK 7/28/87 

TIME-TREND-PluOTS 
SCA CHICAGO INCINERATQB CHCCKCD OWO. NO. 

TIME-TREND-PluOTS 
SCA CHICAGO INCINERATQB 

Golder Associates : • • 
OCMICAL WASTI MANACENW? INC 



SODIUM nT G-lllfl 

8G000G0 

M 6000GGG 
3 
z 
Q 
< 4000000 
QC 

u z 
o 2000000 

04/82 
04/07 

TIME 

873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 7/28/87 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR CMCCKCO 0«0. NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Goider Associates a£MICAL WASn MANACEMENrr. INC. "•""9-52 



DO 
3 
z 
Q 
H-
< 
oc 

U 
Z 
O 
u 

SODIUM ni G-n2B 

15GQGG0G 

lOOOGGGG -

500GG00 -

04/82 
04/87 

TIME 

.OB NO. 873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

ON.WN LWK 7/28/87 
TIME-TREND PLOTS 

SCA CHICAGO INCINERATOR 
CHCCKCO OWO. NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Golder Associates CHEMICAL WASTE MANAGEMENT, INC. 



SODIUM ni G-nsn 

lODOOGO 

= 75GGD0 -
BO 
3" 
z 
O = 50GGGG -
< 
QC 

u 
z 
O 
u 

25GGG0 ~ 

04/82 
04/87 

TIME 

-01 NO. 873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

0N«WN 7/28/87 
TIME-TREND PLOTS 

SCA CHICAGO INCINERATOR 
CHCCKCO OWO.NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Goider Associates CHEMICAL WAS7I MANACEMEhJT. INC 



00 

Z o 
< 
Q£ 

U 
z 
O 
u 

SODIUM RT G-120S 

2G0000 

150000 -

lOGOOO ~ 

50000 -

04/82 
04/87 

TIME 

JOB NO. 873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR LWK 7/28/87 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

CHCCKCO owa NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Golder Associates CHFMICAI WASTE MANACEMFNT. INC 
riOOB.g.g; 



SDDIUM RT G-121S 

15000000 

OQ 
3 

z 
O 
f-
< 
0£. 

u 
z 
O u 

10000000 -

5000000 -

04/82 
04/87 

TIME 

873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

LWK 7/28/87 
TIME-TREND PLOTS 

SCA CHICAGO INCINERATOR CHCCKCO DWO . NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Colder Associates CHEMICAL WASTE MANACEMF?^, INC. 



SODIUM AT G-122S 

50G00GG 

00 

- 40GG0G0 
2 o 
< 3GGGGGG 

2 20GGGGG 
O 
U 

IGGGGOG -

04/82 
04/67 

TIME 

joiNo. 873-2096 N.T.S. TIME-TREND PLOTS 
LWK 7/28/87 

V W — — — — — W V W W W 

SCA CHICAGO INCINERATOR 
CMCCKCO OWO. NO. 

V W — — — — — W V W W W 

SCA CHICAGO INCINERATOR 

Goider Associates rWURK Q _ C *7 
OEMIGM WASTE MANAGEMENT. INC 3 - 0 / 



SODIUM RT G-123S 

lOOODDO 

- 750000 
00 
3 

z 
Q 
h-
< 
Of 

U 
z 
O 
u 

500000 

250000 

04/02 
1 I I I 

04/87 

TIME 

jMNo. 873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR LWK 7/28/87 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

CHCCKCO OWO. NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Goider Associates CHEMICAL WASTE MANACE\<FNT. fNC 



SODIUM RT G-124S 

Qfi 
3 

z 
O 
H-
< 

u z 
O 
u 

04^82 
04/81 

TIME 

JOB NO. 

DRAWN 

CHCCKCO 

873-2096 

LWK 

SCALE 
N.T.S. 

DATE 7/28/87 
OWO . NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Golder Associates CHEMICAL WASTE MANAgMFNT. INC. 
PIOURC 9-£ 



SODIUM RT G-1255 

400000 

3 300000 
z 
O 

3 100000 

04/82 
04/07 

TIME 

873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

0«*WN 
7/28/87 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR CHCCKCO Dwe. NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Colder Associates OCMICAL WASTt MANAGEMEHT, INC 



SULFATE flS S04 RT G-nO 

2000 

1500 -

04/82 
04/07 

TIME 

jotNo. 873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

7/28/87 
TIME-TREND PLOTS 

SCA CHICAGO INCINERATOR CHCCKCO 0«0 NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Golder Associates CrtMICAL WASTE MANAGEMENT, INC 



SULFRTE R5 504 RT G-lllR 

04/82 
04/8? 

TIME 

Ml NO. 873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR LWK 7/28/87 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

CHCCKCO 0«0. NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Goider Associates CHEMICAL WASTT MANAGEM&IT, INC 
'•WW 9-6 



SULFATE AS S04 AT G-llZB 

1500 

BO 
E 3 1000 -
z 
O 
h-
< 
oe 

U z 
O 
u 

500 -

04/02 
04/87 

TIME 

JOB NO. 873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

ONBWN 7/28/87 
TIME-TREND PLOTS 

SCA CHICAGO INCINERATOR 
CHCCKCO DWO. NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Golder Associates CHEMICAI WASn MANACEMFNTT, INC 
riBumg.^, 



SULFRTE RS S04 RT G-n3R 

2000 

- 1500 -
00 

E 
z 
O 
£ 1000 -
< 
as 

u 
z 
O 
u 

04/82 
04/87 

TIME 

JOB NO. 073-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR ONBWN LWK 7/28/87 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

CHCCKCO OWO . NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Goider Associates CHFMICAI. WASTE MANAGEMENT. INC. 
riBuwg.^ 



Ofi 
£ 
z o 
H-
< 
ae 

u 
z 
o 
u 

SULFRTE fiS S04 RT G-120S 

04/82 
04/07 

TIME 

oiNo. 873-2096 - N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR LWK 7/28/87 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR CHECKED owe. NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Golder ^Associates CHEMICAL WASTE MANACEMEhfT. INC. 
riauM g.g 



00 

£ 

Z o p 
< 
06 

u 
z 
O 
u 

SULFRTE flS S04 RT G-121S 

04/82 
04/87 

TIME 

873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

0«t4WN 7/28/87 
TIME-TREND PLOTS 

SCA CHICAGO INCINERATOR 
CHECKCO OWO . NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Golder Associates CHEMICAI WASTE MANACEMFI^, INC. 
riiUI«g^£ 



SULFATE AS S04 AT G-122S 

1000 

04/62 
04/87 

TIME 

joiNo. 073.2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 7/28/87 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR CHCCKCO 0«0 . NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Goider Associates 0€MICAL WASn MANAGEMENT, INC "•""9-6* 



SULFATE AS S04 AT G-123S 

Bfi 

E 
z 
O 
H-
< 

u 
z 
O 
u 

250 

200 -

04/82 
04/87 

TIME 

873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 7/28/87 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

CHECKED DWO NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Goider Associates OIFMICAL WASTE MANAGEMFNTr, flStC. 
riOUNEg^g 



SULFATE AS 504 AT G-124S 

1000 

00 
£ 
z 
O 
K 
< 
OS 

u 
Z 
O 
u 

04/82 
04/87 

TIME 

JOS NO. 873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

ONSWN 7/28/87 
TIME-TREND PLOTS 

SCA CHICAGO INCINERATOR 
CHCCKtO DWO. NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Golder Associates QJFMICAL WASn MANACEMFNT. INC 
riSUNC 



1000 

SULFRTE fiS S04 RT G-125S 

04/82 
04/87 

TIME 

,)OkNo. 873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR LWK 7/28/87 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

CHCCKCO MO MO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Golder Associates OHEMICAL WASTE MANAGEMENT. INC "•""9-70 



Q 

w 

z 
Q 
< 
oc 
H-
Z 
UJ 

o 
U 

04/82 

pH ni G-no 

04/07 

TIME 

joiNo. 873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

D««N 7/28/87 
TIME-TREND PLOTS 

SCA CHICAGO INCINERATOR CMCCKCO OWO . NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Goider Associates CHEMICAL WASTE MANACEME^f^. INC - 
m

 

to
 

1 -J
 



PH RT G-infi 

04/02 
04/87 

TIME 

joiMo. 873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 7/28/87 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

CHCCKCO 0«0. NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Goider Associates CHEMICAL WASTE MANAGEMENT. INC 
ri«uMg«7 



I a 

pH RT G-n2B 

04/62 
04/07 

TIME 

y-

^joiNo. 873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR LWK 7/28/87 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

CHECKCO OWO . NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Goider Associates CHEMICAL WASTE MANAGEMENT, INC 



10.0 

04/82 

pH RT G-n3fl 

04/87 

TIME 

JMNO. 873-2096 . N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR LWK 7/28/87 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

CHCCKCO owa.NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Golder Associates OEMICAL WASTE MANAGEMENT, INC. 



4 
I a 

PH ni G-120S 

04/82 

TIME 

joiNo. 573-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

LWK 7/28/87 
TIME-TREND PLOTS 

SCA CHICAGO INCINERATOR OWO . NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Goider Associates CHEMICAL WASTE MANAGEMENT, INC "•""9-7r 



I 

X a 

PH RT G-121S 

10.0 

04/02 

TIME 

joiNo. 873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 7/28/87 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

CHCCKCO OWO . NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Colder Associates 0«MICAL WASTE MANAGEMENT, INC 
rwuRc 9-7£ 



pH RT G-122S 

10.0 

04/82 
04/07 

TIME 

V. 

ir 

JO* "»• 873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

cm4.N 
7/28/87 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR CHCCKtO eWO. NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Goider Associates OCMICAL WASTt MANAGEMENT, INC 



X a 

10.0 

0.0 

pH RT G-123S 

04/82 
04/07 

TIME 

joiNo. 873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR DRAWN 7/28/87 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

CHtCKCD OWO. NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Golder Associates CHEMICAL WASTt MANACEMENH'. INC 



PH RT G-124S 

10.0 

04/82 
04/87 

TIME 

JOB NO. 873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR LWK 7/28/87 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

CHECKED DWO . NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Goider Associates OfMICAL WASTE MANAGEMENTT, INC 



k 

Q 
h-
w 

z 
O 
H-
< 
0^ 
H-z 

O 
u 

04/82 

pH RT G-125S 

04/07 

TIME 

joiNo. 873-2096 - N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

M4»N 7/28/87 
TIME-TREND PLOTS 

SCA CHICAGO INCINERATOR CHCCKCO PWO NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Goider Associates OEMICAL WASTE MANAGEMBsTT. INC "•""9-80 



SPECIFIC CONDUCTRNCE RT G-llO 

5000 

04/82 
04/87 

TIME 

jotNo. 073-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR LWK 7/28/87 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR CHCCKCO PWO. NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Golder Associates OtMICAL WASTH MANACEMENTT, INC. 
'••««« 9-8 1 



SPECIFIC CONDUCTRNCE RT G-lllR 

25000 

E 20000 
\ 
E 
3 
z 15000 
O 

10000 --
< 
QC 

z 
UJ 

8 5000 

04/82 
04/07 

TIME 

JOS NO. 673-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

ON«WN 7/28/87 
TIME-TREND PLOTS 

SCA CHICAGO INCINERATOR 
CHCCKCO OWO.NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Golder Associates CHEMICAL WASTE MANAGEMENTT, INC 
rwuNi 



SPECIFIC CONDUCTRNCE RT G-llZB 

E u 
•-V. 
in o 

JZ 
E 
3 
z 
O 
H-
< 
tsc 

40000 

30000 -

20000 -

M 10000 -u z 
O u 

04^82 
04/87 

TIME 

JOS NO. 

DRAWN 

CHCCKCO 

873-2096 

LWK 

SCALE 
N.T.S. 

DATE 7/28/87 
OWO. NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Goider Associates CHEMfCAL WASTT MANAGEMET^. INC 



u 
z 
O 
u 

SPECIFIC CDNDUCTRNCE AT G-llSR 

lOOOG 

7500 -

5000 -

E 
u 
(/> 
O 

E 
3 
z 
O 
< 
oc 

2500 -

04/82 
04/87 

TIME 

JOB NO. 873-2096 N.T.S.- TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

OBBWN 7/28/87 
TIME-TREND PLOTS 

SCA CHICAGO INCINERATOR CHCCKCO OWO. NO. 
1 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Golder Associates CHEMICAL WASTE MANACEMENTT, INC 
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JOB NO. 873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

ONBWH 7/28/87 
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CHCCKCO OWO . NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Golder Associates CHEMICAL WASTE MANACEMENTr. INC. 
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SCA CHICAGO INCINERATOR LWK 7/28/87 
TIME-TREND PLOTS 

SCA CHICAGO INCINERATOR 
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Golder Associates 0€MfCAL WASTE MANACEMEhiT, INC 
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JOB NO. 873-2096 N.T.S. TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

DRAWN 7/28/87 
TIME-TREND PLOTS 

SCA CHICAGO INCINERATOR 
CHCCKEO OWO. NO. 

TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Golder Associates OIEMICAL WASTE MANAGEMENT, INC 
F..URfg^e; 
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TIME-TREND PLOTS 
SCA CHICAGO INCINERATOR 

Golder ^ associates CMMICAL WASTt MANACEMENTT. INC 9-9C 
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y Chemical Waste Management, Inc. 
3003 Bunerfield Road 
Oak Brook, Illinois 60521 
312/218-1500 

BY FEDERAL EXPRESS 

May 7, 1987 

Mr. William Muno, Chief 
RCRA Enforcement Section 
United States Environmental 
Protection Agency 

Region V 
230 South Dearborn Street 
Chicago, Illinois 60604 

RE: SCA Chemical Services, Inc. 
ILD 000 672 121 

Dear Mr. Muno: 

I am writing in response to a letter, dated April 30, 1987, 
from Basil Constantelos, which notified SCA Chemical 
Services, Inc. that its Chicago incineration facility was 
ineligible to receive waste from off-site response actions under 
the Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA). In your letter you state that the 
United States Environmental Protection Agency (USEPA) has 
received information from the Illinois Environmental Protection 
Agency (lEPA) to the effect that the above-captioned facility is 
in "significant noncompliance with the groundwater monitoring 
requirements of 35 111. Adm. Code 725, Subpart F." It is our 
belief that the issues raised by lEPA in its March 25, 1987 
letter have been resolved to that Agency's satisfaction, and 
that SCA is in compliance with applicable groundwater monitoring 
requirements. 

Set forth below is a brief chronology of the events leading 
up to lEPA's March 25, 1987 letter, as well as SCA's response to 
this letter. Copies of pertinent correspondence are attached. 
By letter dated March 7, 1986, lEPA indicated that SCA had 
satisfactorily completed its initial groundwater quality 
assessment, and could return to indicator evaluation monitoring. 
By letter dated March 24, 1986, USEPA disagreed with lEPA's 
conclusion, and strongly recommiended that lEPA require SCA to 
conduct quarterly determinations of the rate, extent and 
concentration of hazardous waste and i.azardous waste 
constituents in the rrour.sv^ter. IE?A responce by letter dat.i 

rii 7, 171C, c; sa. grecinq wit:: USi.i:"..'s o_:.elusion, and 
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defending its original conclusion. This issue was finally 
resolved to the satisfaction of both agencies in July 1986. 

In returning to indicator evaluation monitoring, SCA 
recognized that, due to existing groundwater conditions and 
deficiencies in the statistical procedures contained in the 
regulations, an assessment would be immediately triggered, even 
though no hazardous waste or hazardous waste constituents were 
migrating from its surface impoundments. It therefore attempted 
to obtain the approval of both USEPA and lEPA for the use of 
alternative statistical methodologies which it believes are 
better able to determine whether hazardous wastes are actually 
migrating from its surface impoundments. To that end, SCA met 
with lEPA and USEPA on a number of occasions between July 1986 
and October 1986 to discuss these methodologies. 

On October 20, 1986, SCA met with lEPA and USEPA to discuss 
its alternative statistical methodologies and lEPA's contention 
that a statistically significant increase noted during the 
August 1986, sampling event had triggered a grovindwater quality 
assessment. At that meeting, you indicated that you believed 
that USEPA could accept a technically justified "alternative 
assessment" program as a continuation of the previous 
groundwater assessment, if lEPA concurred. lEPA took the 
position that SCA had returned to indicator evaluation 
monitoring and that the statistically significant increase noted 
in the August sampling event had triggered a groundwater quality 
assessment. 

In response to this meeting, SCA immediately developed a 
groundwater assessment plan, which it submitted to both agencies 
on the next day, October 21, 1986. In light of the previous 
conflicting signals which SCA had received from USEPA and lEPA, 
it requested their concurrence. In addition, lEPA's past 
practice was to approve SCA's assessment plans. lEPA responded 
to the October 21, 1986 submittal with a compliance inquiry 
letter dated December 18, 1986 (received by SCA on 
December 23, 1986). SCA responded to the issues raised in 
lEPA's compliance inquiry letter, most of which were also 
addressed in a letter from you dated January 14, 1987, by letter 
dated January 21, 1987. In our letter, we requested an 
opportunity to meet with lEPA to discuss these issues. The 
request for a meeting was repeated orally on a number of 
occasions in February and March 1987. 

In a compliance inquiry letter dated March 25, 1987, lEPA 
noted that SCA's annual report had not been submitted, and 
raised some of the issues which it previously had .raised in its 
December 18, 1986 letter. SCA responded by letter dated 
April 8, 1987, in which it noted that its annual report had been 
submitted (on April 4, 1987), and again requested an opportunity 
to discuss these issues with lEPA. (Before the "Marc.h 1, 1987 
ceaclinc, SCA had notified lEPA ,,that it.s report wculd be 
delayed, due to data processing problems.) A meeting was 
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conducted with lEPA on April 23, 1987 in Springfield, and 
Rick Hersemann of your staff participated by telephone. It was 
SCA's understanding, that the outstanding issues concerning the 
groundwater quality assessment had been resolved to lEPA's and 
USEPA's satisfaction as a result of that meeting. Groundwater 
sampling was conducted during the week of April 27, 1987 for the 
assessment, and SCA will complete the assessment report as soon 
as possible. SCA submitted a letter to lEPA, dated 
April 30, 1987, which sets forth the agreements reached in this 
meeting. 

SCA has made great efforts to keep both USEPA and lEPA 
informed concerning its groundwater monitoring efforts, and to 
eliminate the potential for misunderstandings. Throughout the 
course of the above described events, SCA has, acted in good 
faith, and has done its best to deal with at times conflicting 
demands by USEPA and lEPA. Since SCA is in compliance with 
applicable groundwater monitoring requirements, USEPA's notice 
of ineligibility should be withdrawn. 

We are willing to" meet with you to discuss this matter, if 
a meeting would be productive. If you have any questions or 
comments, please do not hesitate to contact Jodie Bernstein or 
the undersigned at (312)218-1648. It is important that this 
issue be resolved as soon as possible, because USEPA's action 
has had an immediate adverse business impact on SCA. 

Thank you for your assistance in this matter. 

Very truly yours. 

Edward P. Kenney 
Environmental Counsel 
for SCA Chemical Services, Inc. 

EPK;kg 
Attachment 

cc: Walter Barber (w/att.) 
Robert Bartholomew (w/att.) 
Don Brady (w/att.) 
Jodie Bernstein (w/att.) 
William Child (w/att.) 
Harry Chappel, (w/att.) 
Basil Constantelos (w/att.) 
Lynn Kleinvehn (w/out att.) 
David Ullrich, (w/att.) 
Roger Zehntner (w/out att.) 
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Illinois Environmental Protection Agency • 2200 Churchill Road. Sprinjffield, IL 62705 

217/782-6761 

Refer to: 03160C005B -- Cook County 
Chlcogo/SCA Chermcal Services 
ILD000672121 
Subpart F Groundwater Monitoring 

May 21, 1987 
-y 

11'I 
w V,. < ) I li' 

.CuiCtR ASSOCIATES SCA Chemical Services 
Attn: Robert Bartholomew 
11700 South Stoney Island Avenue 
Chicago, IL 60617 

Dear Mr. Bartholomew; 

The Agency has received and reviewed your April 29, 1987 submittal 
The following questions .or comments follow SCA's numbering system: 

1. 

2. 

How does SCA 
wells (120S. 
well sampling 
report. 

plan to sample the four (A) stainless steel 
121S, 123S, and 124S)? Specific monitoring 
techniques should be outlined in the assessment 

As discussed with both Lynn Klelnvehn and yourself, dioxin 
and furans should be analyzed for during assessment monitoring. 
Analytical methods must follow those outlined In SW8A6 for 
Appendix IX sampling, specifically, method 8280 for dioxins/ 
furans analysis. Sampling and analysis methods should be 
specified In the assessment report. 

Please note groundwater samples subjected to total metals 
analysis should not be filtered. Preservatives should be 
added to the specific sample before transportation to the 
laboratory. 

Samples selected for dissolved metal analysis should be 
filtered In the field, utilizing required preservative tech­
niques. If samples are filtered In the laboratory, no pre­
servatives should be added to the samples in the field. 
Preservatives should be added after filtering Is conducted 
In the laboratory. If groundwater samples are not filtered 
in the field, the facility must filter the specific sample 
in the laboratory within one (I) hour after sampling has 
occurred. 
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3. HOW will raw data be tvaluated? Specific evaluation techniques 
must be included with the assessment report. 

4. Based on past information submitted by the facility {i.e., 
RCRA Certification dated November 7, 1985), it would appear 
that all four (4) impoundments are RCRA regulated, not Just 
Coding Basin 1 and 2. Why docs SCA deem it appropriate 
to only include Cooling Basin 1 and 2 in their assessment 
investigation? This discussion should be provided in the 
assessment report. 

5. The assessment report should document how the determination 
that hazardous waste or hazardous waste constituents have 
or have not migrated from the surface Impoundments to ground­
water. The assessment report must address what steps will 
be taken to determine the rate and extent of contamination 
migration if a release is confirmed. This should include 
a schedule of implementation. 

It is unclear to this Agency what SCA means by 'SCA nay continue to 
Bonitor the background water quality in the above referenced wells 
to supplement our conclusion that hazardous waste constituents htve 
not wigrated from the iipoundnant". Until the assessment report is 
completed, It would not seem appropriate tp reach any "conclusion" 
regarding continued monitoring at the facility. The assessment report 
should further explain these statements. 

The Agency continues to feel that 120 days is an adequate time period 
to complete an Initial assessment investigation. The Agency would 
like to propose the following assessment schedule: 

SCHEDULE 

I tew Duration Cuwulative 

Mobilization 10 days 10 days (April 24, 1987) 

Sampling end Analysis 60 days 70 days (June 23, 1987) 
(resampling if required) 

Evaluate Data 30 days 100 days (July 23, 1987) 
(rate and extent determinaticn) 

Prepare and Submit Report 20 days 120 days (Aug. 12, 1987) 

The Agency is aware of unfortiean circumstances that may arise which 
may delay or provide grounds for altering an assessment schedule, 
however, please note that any delays/changes in the above mentioned 
schedule by SCA will be reviewed by this Agency as to Individual merit. 
Specific delays/changes in said schedule must be documented and verified 
by the facility before a change in the schedule may occur. 
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The aforementioned assessment schedule will also serve as a compliance 
schedule to which you must adhere. The assessment report must address 
specifics outlined In the assessment plan. J^e final report must be 
submitted to this Agency no later than August u, 1987. 

Please be advised that any future assessment plan submitted under 111. 
Ad" Code Section 725.193(d)(2) should contain the Infcmiatlon requested 
in 1. 3 and 5 above, as well as all other Information required by the 
regulations. 

If you have any questions pertaining to the above, please feel free 
to contact me or Stephen Davis of my staff at the above number. 

Sincerely, 

laf^ A-.Thappel, P.£.<^nager 
Compliance Section • , 
Division of Land Pollution Control 

HAC:SKD;tk::2/14/40 

cc: Division File 
B111 Child 
Northern Region 
USEPA, Region V 
Rick Hersemann 
Stephen Davis 
Paul Jaglello 
Michelle Tebrugge 
Compliance Correspondence Log (A) 
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Chemics! Waste Management. Inc. 
3003 5-.'.ierve;0. BOEC 
GEk5'or-.li:TC-5£:32: 
312/35-5330 

Illinois Environmental Protection Agency 
Dlvlelon of Lend Pollution Control 
2200 Churchill Fosd 
P.O. Bor 1S276 
Springfield, IL 62794-5276 

Attention: Mr. Harry A. Ghappel, P.E, 
Hansger-Compllance Section 

P.E: 5C.A Chlcaco Incinerator - Surfece Impoundtnents 
Groundveter Aesessment Plan 

Dear Mr. Chappel: 

This letter viil revise the sub.lect Groundwater Assessment Plan 
origrlrelly Bubnittec on October 21, 1965. The rcvigsd plan Is 
a result of our ceetinc on April 23, 1987. This meeting was held to 
resolve agency cotimente on our proposed plan highlighted In a Compliance 
Inquiry Letter dated December IB, 1986. To prevent any nisunderetflnding, 
the attached revised ssseBSTrent plan will Bupevceed October's subaisBlcn. 

If ynu have er.y further ccnnenta on this plan, please contact ne at your 
earliest convenience. Ve ere planning to bfive the aanpllng take place 
during the last week of April. 

Fesnectfullv submitted, 

F.obert Eartholotiew 
H-enager, Beelrh, ?,s£ety l> Hnx'lrcnmental 

Compliance 

cc: Don Bredy-CIh'C 
Ivilliman. .nuno-USEPA 
L'vTin Klelnvehn-h'K EHD 
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Revised Groundvater Assessrient Plan 
SCA Chlcsgo Incinerator 

Ths pro'jr.dvstEr sesesEment vill be performed according to the following 
steps: 

1. The four BtEinless eceel wells (120S, 121S, 123S and 125S) 
adjacent to the four RCKA jnonltorlng velle will be sompied. 
The circulating pump discharge from the ispoundcients will also 
be saicpled. 

1. Samples will be anallzed for proposed Appcndir 11 constituents 
with the exception of dloxin find furan compounds. Metal aBalyees 
will a] BO be run on filtered saeiples to provide consleteney 
with eite oetale data base. 

3. Raw data will be evaluated, together with previously gathered 
data to determine if retesting is required. 

A. The veil and itpoundment data will be evaluated to determine 
if hazardous waste constituents found in the groundwater, if 
anv, could have come frotn the regulated units (Cooling Basin 1 
A 2). 

5. If determination Indicatee no relationship, the assessnient 
will conclude. Ail supporting docuaentstlcn for the no 
release conclusion will be Included In the assesEment report. -
If there is evidence of a release from the regulated unit, the 
rate end extent of the contaoinatlon migration will be 
determined. 

The esEesrcent will be conducted per the following schedule: 

Schedule 

Item Duration Cinr.ul stive 

Kobilizfltlon 10 10 

Sampling & Analysis 60 70 

Evaluate Date 40 no 
Prepare & Submit Report 30 140 

In an effort to approach the 120 day time frame suggested by the lEPA, 
this schedule does not allow for any delays cotmon to these t3rpe8 of 
studies i.e., resampling. If such an event Impecte the schedule, the 
IE?A will be promptly notified and provided with a revised schedule. 

This aeeessment plan has been reviewed by a qualified geologist or 
geotechnlcfll engineer as evidence by the attached certification 
sCfltamcnt. 
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SCA CHEMICAL SERVICES 
3 S'c.'^) Islsnc Avenue 

Cnicacc. linncis 605 ' ' 

(3 • 2] 6A6 520C 

October 21, 1986 

SCA 
CHEMICAL 
SERVICES 

Mr. Richard Carlson 
Illinois Environmental Protection Agency 
2200 Chnrchill Road 
Springfield, Illinois 62706 

Dear Mr. Carlson: 

Pursuant to a meeting of October 20, 1986 with lEPA and USEPA personnel, 
SCA is submitting this notice and Assessment Plan Ko. 2, per Title 35 lAC 
725.193(c) that the facility may be affecting ground water quality as 
indicated by failure of the t-test. It is our position that this 
notification and subsequent assessment are neither required, nor 
necessary. 

Per the conclusion of the recent assessment, the quality of the ground 
water will continually result in a statistical failure of the t-test. 
Therefore, resampling to ascertain a laboratory artifact or error was not 
deemed technically appropriate and the t-test failure was conceded. As 
determined by the recent hydrogeological study, the extremely slow rate 
of ground water movement prevents the ground water quality from changing 
sufficiently to reverse the t-test conclusion in the short period of time 
since the assessment. 

In addition, the assessment was accepted by lEPA in March but not until 
July by .USEPA, and therefore, we are uncertain which date was to be used 
for the six month period to perform the t-test analysis. The negotiations 
for an improved monitoring system were targeted, by us, to be completed 
prior CO this date. 

We have been negotiating in good faith with lEPA and USEPA to develop a 
technically sound monitoring program which meets the regulatory framework 
of both agencies and which addresses the unique ground water situation at 
the incinerator as a result of regional ground water issues. The 
progress in those negotiations was negated at the noted meeting with the 
opinion of lEPA that the site should re-enter assessment monitoring. Due 
to conflicting correspondence and positions of the two agencies we 
believe a reassessment is not warranted at this time. In a desire to 
avoid further conflicting requirements, we are submitting this notice and 
assessment plan though we are not conceding that this submittal is 
required by state or federal regulations. 

A ground water assessment will be conducted using existing monitoring 
wells, since the number, location, and depth were deemed adequate by both 
agencies and our hydrogeological consultant (Colder Associates). The 
well logs and site drawings are currently on file with both lEPA and 
USEPA. Refer to Assessment No. 1 (Colder Summary Report, June '86) for 
background information. We will provide additional copies, if requested. 
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The sampling and analytical methods utilized for the previous assessment 
for 40 CFR Appendix III, Table 1, and Appendix VII parameters will be used. 
Dioxin and furan isomers will not be analyzed since the site does not 
accept these materials. 

The ground water evaluation will be based upon the following steps: 

1) Sampling of the impoundments for Appendix III & VII 
constituents, excluding dioxin and furans. 

2) Resample to verify elevated or suspect parameters, if 
required for confirmation. 

3) Select primary parameters for well sampling based on 
observed concentrations exceeding quantification 
limits. 

4) Sampling of wells (GllO, GlllA, Gil2B, G113, 120S, 121S, 122S, 
123S, 124S, 125S) for primary parameters. 

5) Evaluate data using tolerance interval statistical 
procedures. Specific statistical models and methodology 
will be selected as appropriate to each set of data. 
The statistical tolerance interval methodology is based upon 
the selection of a statistical model e.g., lognormal, delta, 
Gaussian, etc., which fits the specific data base under 
evaluation, e.g., heavy metals or inorganics, organics, or 
pH. This approach has been discussed with lEPA and USEPA in 
previous meetings. A tolerance interval is calculated for each 
data set, with an upper tolerance limit and a lower tolerance 
limit. The tolerance limit is that value, above which, the 
measured concentration is due to a source other than random 
analytical results. See attached information for more detailed 
discussion of the statistical procedure. Also, attached is a 
letter from Mr. R. Gibbons, consulting statistician, confirming 
his discussion with Mr. Barnes Johnson, USEPA statistician, 
that the tolerance interval methodology is appropriate for the 
Chicago Incinerator facility. 

6) If the results of the statistical evaluation indicate that the 
upper tolerance interval has been exceeded, the site will 
perform confirmatory monitoring which will include: 

- definition of the rate and extent of 
contaminant migration, if any; 
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evaluation of chemical constituent patterns in 
the impoundments versus those found in the wells; 

- ascertain if the regulated units are the source 
of the contamination, if any; 

if the source is the regulated unit, conduct 
a study to define the appropriate action; 

- if the source is not from the regulated units, 
return to base-line monitoring (see below) and 
evaluate further action. 

7) If the results of the statistical evaluation indicate that the 
lower tolerance limit has not been exceeded, the site will 
continue to perform base-line monitoring on a quarterly basis 
for the selected parameters in the wells noted in i'fU. 

8) If the results of the statistical evaluation are 
indeterminant, the site will perform verification monitoring. 
This will include analysis of additional, secondary 
parameters. Trend analyses will be performed on the data 
after four quarters to determine if the concentrations are 
increasing or decreasing. The site will then proceed to 
either base-line monitoring or confirmatory monitoring, 
dependent upon the trend analysis results. 

9) The site will continue in this monitoring program until 
either the impoundments are closed or until a Part B permit is 
issued. 

The assessment will be conducted per the following schedule; 

ITE.M 
• Initiate sampling 

• Sampling impoundment & 
analyses 

• Resample, if required 

• Select parameters, 
prepare report, submit 
to lEPA/USEPA for 
concurrence 

lEPA/USEPA concurrence 

• Sample Wells 

SCHEDULE 
- 2 weeks 

COMMENTS 
After lEPA & USEPA's 
concurrence of plan. 

80-100 days Lab turn-around 50-70 days 

80-100 days 

30-40 days 

Unknown 

80-100 days 



# 
Page -H-
Ltr. to R. Carlson 
10/21/86 

ITEM 

Resample, if required 

Evaluate data 

SCHEDULE 

- 80-100 days 

- 30-40 days 

COMMENT 

Determine rate & extent 
of migration, if required- 40-60 days 

Prepare & submit final 
report - 20-30 days 

Consultant to prepare 

The above plan was prepared in conjunction with Colder Associates. 
Since all of the hydrogeological background data and well information is 
unchanged from the previous assessment, no additional presentation is 
included herein. If it is necessary to determine the rate and extent of 
migration, a qualified hydrogeologist will perform the work. 

This assessment will be initiated upon concurrence of the program by 
lEPA and USEPA. 

Very truly yours, 
SCA CHEMICAL SERVICES 

Robert Bartholomew 
Mgr. Health, Safety & 

Environmental Compliance 

RB/rh 
ends. 

cc: V. Adamkus 
B. Child 
B. Muno 

J 
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bitwntnom matrrieh 

f 

SCA SERVICES, INC. 
11700 South Stony Itl*nd Avenue 
Chicego, Illlnoii 60617 • 

Attention: Kr. Arthur Quagllerl 

Gentlemen: 

June 24, 1982 

L - 18,901-A 

RE: loettllttion of Monitoring Veils 
11700 South Stony Iclsnd Avenue 
Chlcigo, Illinois 

On June 23, 1962 we installed 3 additional monitoring wells (C-112B, G-113A, 
G-llBA) in connection with the above referenced site. Monitoring Well C-312B 
replaced C-112A which had been recently damaged. 

The following table sunnarires the installation and water table data for the 
above 3 wells and for the ^ wells installed earlier in June, 19S2. 

MONITORING 
WELL 

1 DEPTH TO BOTTOM * 
J OF WELL SCREEN 

DEPTH AT WHICH WATER WAS * 
ENCOUNTERED DURING DRILLING 

C-112B 13.0' 10.5' 

G-113A i 13.5* 9.5' 

C-118A 13.5* 9.0' 

G-IOIA 12.5' 10.0' 

G-lllA i 11.75' 9.25' 

G-112A ! 13.5' 12.0' 

C-117A 10.5' 8.0' 

• Depth referenced to grotmd surface. 

The Bwnitorlng wells consist of 2" PVC pipe with a 5.0' section of PVC screen 
having No. 10 slots (slot opening 0.010 inch). All of the PVC pipe used vas of 
the threaded flush-Joint type. Ho glue or cement vas used. A steel protective 
pipe with a hinged lid and locking devise were concreted into place over the PVC 
pipe. Individual bailers with nylon rope were suspended in each veil. 

V-75 
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Figure 3 

BORING LOG :-l20 (P ana S) SHEET. 
1 

OF. 
1 

SURFACE Ei 

DATJV 

DR'^:. RIG . 

:2.^ 'eet .EV. . 

Ciiceoc C^tv Dctu" 

PROJECT. 
SCA Incinerator, Chicago, Illinois 

f-'cbiie B-61 

D.TE STARTED l^EJtLliLLSUE C»RLETEDl£IIL<tLLiil5 
DRILLING MFTHon "ollov.' SteiP Aucer (3^' ID. 7" OP) 

E^EV. 
DEPTH 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER E IN. 
REC./ 

ATT. 
(in.) 

REMARKS 

f 

- 2 

1 4 

(- 6 

8 

10 

^ 12 

- 14 

^ 15 

- IS 

20 

Firm to stiff, brown, silty 
clay FILL mixed with misc. 
debris (wood, brick, steel, 
concrete) (CL) 

15 

24 

Stiff, black, silty clay FILL 
mixed with misc. debris (CL) n 

Soft, black, silty clay FILL, 
wet (CL) 

Stiff, gray, silty CLAY, trace 
of sand and fine gravel 
(CL-CH) 10 

Boring G-120 P completed at 
19 ft 6 in. BGS on 10/11/85. 
Augers advanced to 19 ft 3 in. 
BGS to install PVC well cas­
ing. Boring G-120 S com­
pleted at 18 ft 7 in. BGS on 
10/23/85. Ground water en­
countered at + 15 ft BGS, 
but stabi1ized to + 8 ft 
BGS upon completion of 
each wel1. 

SS 6-10-
refusal 9/12 

SS 1-2-5 15/18 

SS 7-6-18 14/18 

SS 2-3-8 

SS 1-1-3 

SS 2-4-6 

2/18 

2/18 

12/18 

Boring G-120 P 
initially augered 
to 13 ft, refusal 
on concrete, 
drilled new hole 
+ 10 ft south of 
original location. 
Boring 6^120 S is 
located + 3 ft 
north of G"! 20' P, 
no sampling was 
performed. See 
text for well 
completion pro­
cedures. See 
Figures 9 and 10 
for well comple­
tion details. 

1 Jot NO. 853-2054 
Golder Associates Drown DZ.O 

Ch«ck«a 
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# 

G-121 (P ana S) SHEET. 

.-eet SURFACE EUEV. 
Cricaao C'tv Datur 

BORING LOG 
pp^,PrT SCA Incinerator, Chicaoo, niinois 

1 
OF. 

1 

OATUV 

DRi:-L RIG . 
^:cbi^e E-61 

DATE RTAPTFn ^ (^h£,TF COMPI rTFn^O/1 5 (P) & 24 (S 

DRILLING (jiFTMnn Hollow Stem Auoer (3t" ID, 7" OP) 

Ei-EV. 
DEPTH 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER S IN. 

RECy 
/ATT. 

(in.) 

REMARKS 

- 6 

- 6 

- 10 

12 

I c 

- 18 

U 20 

Medium dense, black, misc. 
FILL (asphalt, brick, con­
crete, gravel, etc.) 

Soft, black, oily sludge and 
misc. FILL, wet 

24 

Soft, brown and aray, silty 
clay FILL (CL-CH) 

SS 9-9-10 8/18 

SS 2-3-21 8/18 

3 SS 1-1-2 14/18 

2-3-2 14/18 

Soft, black, oily sludoe 
FILL 10 5 SS 3-6-4 14/18 

Firm, gray, siIty CLAY, trace 
of sand and fine gravel 
(CL-CH) 

Boring G-121 P completed at 
17 ft BGS on 10/15/85. 
Boring G-121 S completed at 
18 ft 6 in. BGS on 10/24/85. 
Ground water encountered at 
+ 7 ft BGS in both borings. 

Both borings 
(P and S) were 
augered without 
difficulty. G-120 
S was drilled + 
3 ft east of G-lPO 
P. No sampling 
was performed for 
G-120 S. See 
text for well com­
pletion procedures. 
See Figures 11 and 
12 for well com­
pletion details. 

Job No. 

Scol# _ 

853-2054 
1" = 4 ' Colder Associates Drown. 

CtMckMl 

DZO 
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# 

G-123 S SHEET. 

SURE.CE ELEV. 

Chicaao Citv Datum 

BORING LOG 
SCA Incinerator, Chicaao, minois 

I 
OF. 

1 

PROJECT. 

DATUM DATE STARTED lO,/16/85 DATE COMPLETED. in/i7/p5 

DRILL RIG . 
Mobile B-5i 

DRILLING METHOD. 
Hollow Stem Auger (3i" ID, 7" ODl 

f 

ELEV. 
DEPTH 

- A 

L A 

- 6 

k 8 

r- 10-

• 12 

- lA 

1 16 

1 — 1 

8- 20 

r 

DESCRIPTION 

Firm to very stiff, black, 
misc. FILL (brick, concrete, 
sand, clay, etc.) 

Wet at 8 ft depth 

Firm, gray, gravelly clay 
FILL 

Stiff, gray and black, silty 
clay FILL, wet 

Grading soft at 16 ft 

Soft, gray, silty CLAY, trace~ 
sand and fine gravel (CL-CH) 

26 

lA 

SAMPLES 

Boring completed at 18 ft 3 in. 
BGS on 10/17/85. Ground 
water encountered at + 8 
ft BGS, but stabilized at 
+ 4 ft BGS upon completion 
of wel1. 

SS 

SS 

SS 

SS 

HAMMER 
BLOWS 

RER 6 IN. 

7-11-15 

5-3-4 

2-2-4 

6-6-6 

REC./ 
/kJZ 

(in.) 

REMARKS 

8/18 

8/18 

10/.18 

18/18 

SS 2-3-2 18/18 

Initial boring was 
augered to refusal 
at 10 ft depth. 
Augered new hole 
10 ft west of or­
iginal location 
without any dif­
ficulty to a depth 
of 18 ft 3 in. 
See text for well 
completion pro­
cedures. See 
Figure 15 for well 
completion details. 

. Job No. ,853^20^ 

, SCQI._11^1_ 
Colder Associates Drown. O/. O 

C>iMk«a 
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Fiaure F 

:-T25 (P ana S) 1 1 
SHEET, 

SURFACE ELEV. 

OATUV 

12.0 '^eet 

acr n.ti;-

BORING LOG 
ppn.iFPT -CA Incinerator, Chlcaoo, Illinois 

OF. 

DRILL RIG. Mobile B-61 
DATE STARTFrjQ'^^ - ^ ^ CQMPl.FTFn ^ 0/1 5 fPl S 23 f S ) 

DRILLING MFTunn Hol1ow Stem Auoer (3t" ID. 7" ODl 

ELEV. 
DEPTH 

DESCRIPTION 

SAMPLES 

HAMMER 
BLOWS 

PER C IN. 

HEC.y 
ATT 
(in. 

REMARKS 

f 

1 2 

L 4 

- 0 

- 8 

-10-

-12 

-14 

-16 

-16 

-20 

Mediuin dense, black, sandy, 
misc. FILL (brick, wood, 
concrete, etc.) 

Soft to firm, gray, brown and 
black, silty clay FILL, 
moist (CL-C'H) 

Stiff, gray, silty CLAY, trace 
sand and fine gravel (CL-CH) 

30 1 

12 

SS 10-12-18 

SS 2-3-9 

SS 2-2-3 

SS 1-1-2 

5 5 SS 

Boring G-125 P augered to 18 
ft 9 in. BGS on 10/15/85. 
Boring G-125 S completed at 
18 ft 6 in. BGS on 10/23/85. 
Ground water was difficult 
to detect (no obvious zone 
of infiltration). Ground 
water stabilized previous 
day in completed wells at 
+ 9 ft BGS. 

11 

1-2-3 

SS 2-4-7 

8/18 

8/18 

8/18 

8/18 

8/18 

14/18 

Both borings were 
augered to final 
depth with 1 ittle 
difficulty. Bor­
ing G-125 S aug­
ered through two 
concrete chunks at 
7 ft and 10 ft 
depths-. Boring 
G-125 S is located 
+ 4 ft east of 
G-125 P. No samp-
ling was performed 
for G-125 S. See 
text for well com­
pletion procedures. 
See Figure 17 and 
18 for well com­
pletion details. 

Job No, , 
Scale 

853-2054 
1 " = 4 ' Golder Associates Drown _ 

ChAclud 

D4. o 

[truJly 
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COMPLETION DETAIL 
WELL G-I 208 FIGURE 9 

"EIEIJ. JO 

THFeEAOEO STAJMLESS 
-STEEL- C-AR 

'iP 

r 

REM, a22WNJ, SILTT (O-AV 
FILL, urrfi MISC. 
PSBss c Kjcco, eeioc, 
STEEL-, CZOKIceETE; 
CCL.) 

-J-TCROFSTES^ CASIfJ^^E-.l-^.TS 

LD.STEEL PajISmV^ 

CFMCFEETE" FEE^STXi— 

CEMS^i'PmxTCKir^: 6E2.iT-

^Fp; ei>CKl,SllJVCLAV 
nu- MiyEC wirm MISC. 
PEgejs CCL) 

SOFTT BLAJC.Slor CLAY 
RLL.WEr 

gTn=F, g^Y .Stuv oJiT^ 
(^CL-CH) 

eeKTTONnE. -SEAL 

E^QD.SWWL£S£ Srm. 
RRE.aUS^ JCIKfT 

2^0.D. JOHMSON 
5WNLE56 SIBB-WBJ, 
£CBSBi,FLnsnjatsr^ 
O.Olo'SLOre 
V4A5HED WELL 
S^DAWD RNE ^-©LJ/EL 

SCALE: vssr. i =s' 
lOElZ. NT5. 

WELL RECCVEJ&Y -TESr 

DATE: lo-^-ds , . 
iSTKnc »LKns?? LEVGL: 11-11 B.TC . 

eeLcwTCPoFs 

MOr^: WELL CQ/ELOFED BY 
SAJUIWL wnfl A STAIMUSSS 

. BAILEE. C?N 0002^, STE 
AMD ZT. TCTAL 

VCLUME: CR WATSE. 
e^CVED -l^6AvLLC^B 

lO IS 20 ZS SO 35" 
TIME £MIM3 

<^-aaJtMP kurrgg. cpuALrrv c>Aa?L 

DATE: : lo-zH-e^s- „ 
TEMPE32A-TD^ : /<!» C 
CCMDUCTIVITY : IZSD^ niKo s/cm 

Golder Associates 
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COMPLETION DETAIL 
WELL G-I2IS 

FIGURE I 

LOCKASL-E: "ST-EIEU L_1C? 

THPEADEID eiAJMuESS 
-5 re-El— oj= 

cr 
1 

10 

"tn 
MQDiLiK c:Qs^,eiA::Ki 
Miec. nu_ (.ASPFUITT, 

eOFT EuiO^ • 
'SLUOCE,A^D MISC. 
PILL .WET" 

SOFT; geouKi AWD CBAY. 
SILTVCLAY RLL. 

S3Fl-eLACkl OLYSUIDCe: 
ffU-

R CM, «AY,5i LIT CLAY 
CO-.-CM) ' 

-SCM-E:: \/BJ2rr. 
Hoejz.. N.YS. 

•ropcPSTES., CASiM^a.. i4-.7s' 

i.D.srm-paTTEcnvC" (:>s6iM6' 

Q3NCEETE FEDGSTAU 

CEMEWT-eeisrroM rre 
Ca^LTT 

eSsn&NrTH SEAL. 

^WLESS 
PlRE,njJSM JOIMT 

ao JOMMSCN ^MLESS 
STEEL WELL SCeES4. 
FUJSH jaKrr, aoio^LorSi 

1>ASWED WELL. 
J_ SAKlDAMDflNeCJSAVEU 

2-

2 WELL- RECOVEE-V-TEET™ 

QAH-E:: lo-ZY-es- . , ^ 
-STA-riC WlAT^JS. LO/EL .* S -£» B.TTC. 

* BELCW -TC5PCf=^eT^S- CASlKk^ 

lO 2L) 20 -40 

gjaouNP WAOEg. puALny 
CATE; IO-ZE-SE „ 
-rBYFSSi«axjeE: 
CCMnJcrrVi-ry: 15,5^0^ m ho^/c^ 

5C> <iO "70 fiO qo ICO MO tZO 
TTMgLMIN.) 

NOTE:: 6) WELL C3eveLof=ED S>Y 
EAIUNUi' ON CCTOBEE, 2E,-Zi> 
AMD Z7,"iT7TAL VOLUME. 
fSEMOVED = l<& CALLONS 

Golder Associates 
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COMPLETION DETAIL 
WELL G-I23S FIGURE 

LcaiA£,L.E: e- 1_ID 

THf?EADEr> erAJMLESS 
• -Sim-ISL-

I 

"vS 

0 

PIKM -TO VQS^-SnFP-
&.AOc:,Miie. P(U-
^6eio< ̂ COMCJS^TE:, 
5AMD,CLAV) 

1 

_L 
Pf2M, 643\Y, 
O-AV PILL. , uuer 

enpp, £^Y AMD aAX, 
-SILHY^^LAY 

Eop-r; (^^Y^iDiYOAY 
^CU-CM) 

ecALs;: vs2-r I'^s' 
MORIO. WTS. 

WELL ^2ECOJ^St< TEST 

IDAJ^; lO-ia.-3S' 
STATIC W^TEE. ^ ^ 

LE\/€L ; T'-O ETC. 

'"BELOW TCPCP-STEEL 

lO ZO -iO SO CO 
TIME: LMIW.) 

TOP CPSTEE^ CAS\^ a_. IS.IO 

l.D.STEEL PBTTECnvE CASHi' 

cOOfNiOEETH PEDESTAL 

CEMEMT-gENrrOM ITE 
c<2cur 

BENnOMlTE SSAL 

eoeEMcLE auoucM 
-^"O.P.STAIKJL 

STEEL, P^<=E, PLLSM 
JOJKIT 

2^0.0. JOMMSONJ" 
STAINLESS) Sl^L WELL 
SCE^W. FLUSH jaMT* 
O.OlO "SLOTS) 

WA5MED WELLdeADED 
SAND AWD nwe LSAVEL 

CgQUNP VAJATS2. C^UAL^rTY 

CATE: : 10-22 -as 
TEMF:SSATUE:& ; I P 'C 
CONDUCnVITV: 3,\CO^m^/cm 

NDl k=.; INELL DEVELOPED BY 
BAJUMCON CCTOBEI2. IB,2.1 
AvKlO 22.. -TOTAL, vyOLUME 
f^MOYSD »107 <i-AU,ONB 

Golder Associates 
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COMPLETION DETAIL 
WELL G-125S FIGURE I 7 

UOCIO!<BL.E: e-TEE^ 

THf^EAOEX^ -STAJMLESS 
•STEEIL- C>sP 

r 

*0 

1 \ 

MEDIUM E^eMee.gLAZjci, 
"EAMD/Mie^:::. F(L-L. 
CBEjCkl.wccq) 

ecFT" TO F/eM, 
BtaOWM AMD 
SILTTO^Y FILL. 
M<9i-srr Cci_-ST) . 

STIFF, <FKAr"S! LTTY' 
<St_AY. CCLrCH) 

SiAL-E'; vszrr T'-s' 

,*< ;.V., 

"''.••ii: 

TCF' CF STES- EASI ̂  a,. \^.A'Zi 

^ l.D.STEEL. PBTTHrnve 

a^MCJEETE FECeSTAL-
• (iGEMEWT-BSMTM rra 
cxzasr 

•BeMTDMrTE SEAL-

'<s 

-Z^ o. D. STAIM LEB 
>FFL. RF=E, FLUSH 

JoiKrr 

-Z^'o.D.'ja4Ma>j''sPJML ESS 
•6TEB-v^jau ase^j, FLLts^ 
JSINTT, o-oio" SU:?P5 

±. T" Hi 
-Kl*6UED VslELL-USADED 
S^ND AMD nWE 

Ft«2iz:. N.Y5. 

tf42ouMP v«aA-Tge: <?uAL-rrv 

IDATE : lo-zs-^s" 
-TErMFEfSA-ruRe; 
coMDucrnvrrY; SDDo^mKos/cm 

NOTE::6)vMeLL- DEVeLOF^E] 
&r eAJLjM<i- ctA ccnoeeE-
24, 25", 2i. AWO ZT.TZ77AL-
voi-LiMe: fZEMo/ED =n 
6-AULJOMS. 

Golder Associates 
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1.0 INTRODUCTIO.V 

1. 1 WMI Groundwater Monit.orin^ Program - Overview 

The objective of the WMI Groundwater Monitoring Program is to 

determine to what extent a waste facility is impacting the ground­

water. Federal, state, and local regulatory bodies have established 

criteria that must be met for a facility to continue operating. 

These criteria involve standards that the groundwater must meet with 

respect to the levels of chemical constituents. Hence, a ground­

water monitoring program is required at all WMI facilities. 

Regulations seldom specify the methodologies required to carry out a 

comprehensive groundwater monitoring program; therefore, Waste 

Management, Inc., through it's Environmental Management Division and 

through many years of experience, has set up a groundwater monitor­

ing program that WMI believes provides the most accurate data 

possible. This manual provides the procedures necessary to carry 

out the first and most critical element in the groundwater monitor­

ing program--the sampling. Other elements of the groundwater 

monitoring program can be found in the Site Specific Groundwater 

Monitoring Plans. The WMI Groundwater Monitoring Program's struc­

ture is given schematically in Figure 1.1. 

The Site-Specific Environmental Monitoring Plans are developed by 

the Regional Engineers, with the assistance of the Corporate 

Environmental Staff. The plans include information regarding 

federal, state, and local regulatory monitoring requirements, as 

well as hydrogeological information. These plans and the site-

specific hydrogeological studies determine the need for and location 

of sample collection points. 

WMI recognizes that sampling is a critical step for an effective 

monitoring program and therefore has incorporated both the WMI 

Manual for Groundwater Sampling and the Site Specific Environmental 

Monitoring Plan into the Policies and Procedures (PAP) of Waste 
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Management, Inc. The PAP is the framework of Waste Management's 

regulations and requirements at each facility. By incorporating 

both- of these manuals into the PAP, all activities related to 

groundwater monitoring will be continually reviewed and scrutinized 

for its completeness and integrity. As you know, the sampling 

team's performance is an integral part of the sampling event; 

therefore, formalized training and periodic audits of the sampling 

procedures will be performed to ensure the integrity. Groundwater 

samples are collected by consultants or WHI site personnel at a 

frequency specified in the monitoring plans. The WMI Manual for 

Groundwater Sampling has been developed for the use by WMI site 

personnel and consultants. 

The analytical program is managed by WMI-EMD, through Environmental 

Testing and Certification Corporation (ETC). ETC is responsible 

for ensuring the quality of the analytical data. ETC has estab­

lished a network of regional laboratories to perform the bulk of 

conventional analyses. The program provides the necessary analy­

tical results for all groundwater sampling points. The analytical 

data is entered into the Environmental Management Monitoring System 

(EMMS) by ETC via computer data transfer, and is available for the 

retrieval of data by corporate and regional personnel via EMMS 

terminals. Hard copies of the data also are provided to the Corpo­

rate and Regional E.MD staff by ETC for submittal of results to the 

regulatory agencies. Various data report formats and graphic repre­

sentations of data are available from EMMS (refer to the EMMS Manual 

for list of available reports). 
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Figure 1.1 

ENTIRON^NTAL MO.VITGRING PROGRAM STRUCTUEI AND RESPONSIBILITIES 
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E>'v:Rc:r:;i::TAi PRCGRA:-: STRI'CTUKE A?rr RZSPorsiEiLiTTEs 

RFCIONAL LAB 
NETWORK 
(ETC) 

CWM QA/OC REVIF\-
(cvy. Mar:c?er cf OC^ 

FIELD MEASmEMENT 
OF INDICATOR 
PARAMETERS 

(Sampling Team) 
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1 . 2 V.'MI Sampling Prograir; 

The Wlil Sampling Program is just a part of the overall WMI Ground­

water Monitoring Program, and utilizes this Manual for Groundwater 

Sampling to define the procedures used in the program. The WMI 

Sampling Program is outlined in Figure 1.2. The program begins and 

ends with the Regional Engineers who act as administrators for 

their respective regions. The Regional Engineers begin the sampling 

process by defining the monitoring program with ETC and confirming 

orders prior to each sample event. 

Sample shuttles are sent by ETC or the Regional Lab to the Sampling 

Team (Site Chemist or Subcontractor) and the condition of the 

shuttle contents, prior to sampling, is checked. Any problems such 

as missing bottles, incorrect configuration, etc., must be reported 

to ETC immediately so that corrective action can be taken. The 

sample points are then sampled by the sampling team. The Corporate 

Environmental Staff will make periodic audits to insure compliance. 

Field forms are used to document each sampling event. The field 

forms are sent with the samples to the lab. Copies of all forms 

must be maintained in the site files. 

All samples are sent to ETC or to the Local Lab for analysis. The 

analytical data and field forms are sent from the Local Lab to ETC, 

where they are incorporated into a complete data package for each 

sample point. This data is then sent to the Regional Engineer and 

the Corporate Environmental Staff for review before being distri­

buted to any regulatory agencies. Simultaneously, data is 

transferred via magnetic tape to the Corporate EMMS system. 
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2.0 RESPONSIBILITIES OF THE SAMPLING TEAH MEMBERS 
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2.0 RESPONSIBILITIES OF THE SAMPLING TEAM MEMBERS 

Regional Epgineer or District Engineer 

* Provide site specific infonnation for the Groundwater Monitoring 
Program. 

* Set up sampling program that complies with Regulations and Corporate 
policy and obtain approval of Manager of Environmental Monitoring 
for any changes before they are implemented. 

* Notify ETC of any changes in sampling schedules or parameters, and 
confirm dates that shuttles will be sent to the sites. 

Work with ETC to set up contract addenda and approve invoices. 

Notify Site Manager of maintenance required on wells or necessary 
replacement equipment. 

- Review analytical results and submit to proper agencies. 

* Provide information for Well ID Charts. 

* Oversee QA/QC of well drilling procedures, and oversee hydrogeo-
logical studies at the site. 

Site Manager 

* Insure adequate well protection. 

Make sure that all wells are accessible. 

- Provide maintenance for the wells where required, or as notified by 
the Regional or District Engineer. 

" Include sampling team's performance in annual appraisals (WMI 
personnel only). 

* Provide isolated work area for sample prep and equipment storage. 

* At WMI sites, will be the "keeper of the keys" for the monitoring 
wells (unless a designee has been assigned). 

Sampling Team Leader 

* Contact courier for sample pick-up. 

* Notify ETC, by job number, as to dates samples should arrive and 
the number of samples. 

* Call ETC to verify arrival condition of samples, and initiate 
corrective action if required. 
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" At CUTI Sites, the Site Chemist, or designee, will be the "keeper 
of the keys" for the monitoring wells. It will be his/her 
responsibility for protecting and limiting access to the wells. 

Sampling Team Member 

* Follow all procedures in this manual to prevent contamination of 
samples and wells. 

* Obtain, maintain, and inspect all required equipment. 

* Have spare parts available for all equipment. 

" Examine shuttles, bottles, and preservatives. 

Notify supervisor immediately if any problems are found. 

" Place ice packs in freezer upon receipt of shuttle. 

* Assume responsibility for storage of shuttles and sampling equipment. 

"" Calibrate equipment. 

"• Take all field measurements including pH, temperature, and specific 
conductivity. 

" Determine if water volume is adequate for all samples. 

" Purge and sample wells. 

" Prepare field blanks. 

"• Filter and preserve samples. 

" Check that samples are correctly identified and packed securely 
with ice packs in shuttle. 

Complete Field Parameter Form and Chain-of-Custody Form and enclose 
in shuttles. 

NOTE: CWM/WMI personnel who participate in sampling will have 
their performance reviewed as part of the Annual Performance 
Appraisal. These appraisals will be based upon each team member's 
performance in carrying out his/her responsibilities. 

Trainers 

* Instruct in use of Chain-of-Custody and Field Parameter forms. 

* Explain procedures to place an order and use the check list. 

10 
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" Explain use of shuttles; 
- contents 
- inspection 
- transportation 
- storage 

" Explain importance of maintaining contact with the lab. 

* Explain sample management: 
- the use of preservatives 
- temperature control 
- sample splits 
- shipping samples to the lab 
- blanks 
- sample code numbers 

" Specify lab receipt procedures. 

" Instruct sampling team members in procedures for: 
- purging 
- sampling 
- filtering 
- obtaining field data 
- shipping samples 

Describe site/well information required for sampling. 

" Describe and demonstrate the calibration and use of the required 
equipment. 

ETC 

" Establish and serve as prime contractor for a network of local labs. 

" Provide all analytical services in conjunction with local labs. 

" Conduct quarterly audits of subcontract labs. 

" Assist in selection of subcontract samplers. 

* Provide a summary level data base, including all analytical results, 
field measurements, and selected field data. 

* Insure that all analytical data are supported by permanent records 
of lab QA/QC procedures, raw data, chain-of-custody, etc. 

* Assist in organization and documentation of the monitoring program 
at each site in conjunction with the Regional Engineer. 

* Provide shuttles. 

A complete list of contacts, including phone numbers and addresses, is 
listed in the Appendix. 

11 
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3.0 PROCEDURES 

3.1 Preliminary Procedures 

Prior to any sampling at a facility, a number of preliminary tasks 

must be accomplished. These preliminary procedures may be done 

infrequently; but if done properly the first time, can insure that 

the subsequent sampling events are carried out smoothly and cost 

effectively. The tasks include: well location and characteristics, 

and sampling schedule and parameters to be monitored for. 

3.1.1 Well Location and Characteristics 

The first step in any monitoring program is installation or location 

of the monitoring points. Whe'ther a new program is being started or 

an old one already exists, certain information about the wells is 

required. A form must be filled out for each sampling point before 

any monitoring can begin. This form is the "Monitoring Well Infor­

mation Form". An additional form must be filled out—the Well ID 

Chart. 

3.1.1.1 Monitoring Well Information Form 

The Monitoring Well Information Form (Figures 3.1 and 3.1.1) 

contains pertinent information with respect to a wells' character­

istics, including installation dates and location, drilling method, 

depth, water levels, screened interval, and well log. This data 

must be available and maintained in the Site Specific Groundwater 

Monitoring Plan. The Regional Engineer is responsible for obtaining 

and maintaining this information. 

13 
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m UTII GROUNDWATER MONITORING PROGR.'^M 
MONITORING WELL INFORMATION FORM 

Site: 

Well Number; 

Date Installed: 

Location: 

Drilling Co./: 
Driller 

Supervising Co. 

Log By: 

Drilling Method; 

Total Depth: 

Boring Diameter: 

Ground El.: 

Standpipe El.: 

Casing: Diameter: 

Length: 

Material: 

Screen: Diameter: 

Length: 

Field Descriptions 

Site name and site number should be entered. 

The sample point designation should be entered and be 
the same as used in the EMMS system. 

Installation date. 

Location relative to site boundaries should be given 
as well as exact USGS location (e.g., southeast 
corner). 

Enter the company name and the - person supervising 
the drilling. 

The name of the geotechnical company responsible for 
supervising the actual drilling should be entered. 
All drilling should be witnessed by a geotechnical 
engineer. 

Enter name of person responsible for logging the 
well. 

Specify the method used in drilling the well. 

Depth of drilling in feet to the nearest tenth of a 
foot. 

Boring diameter in inches to the nearest tenth of an 
inch. 

Enter elevation at the bore hole in feet MSL to the 
nearest hundredth of a foot. 

The elevation at the top of the PVC casing in feet to 
the nearest hundredth of a foot MSL. 

Diameter in inches to the nearest tenth of an inch. 

Length of casing in feet to the nearest tenth of a 
foot. 

Actual material casing is made of (e.g., Schedule 40 
PVC) 

Diameter in inches to the nearest tenth of an inch. 

Length of screened interval in feet to the nearest 
tenth of a foot. 

14 
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Slot Size: Width of slots in inches to the nearest thousandth 
of an inch. 

V*'ater Level; Initial; Water level in feet to the nearest tenth of 
a foot prior to development. 

24 hour: Water level after allowing recharge for 
24 hours in feet to nearest tenth of a 
foot. 

Other; 

Water Levels Are: Note whether water levels 
are for ground level or in 
MSI. 

Comments: Space is provided for noting 
anything unusual about the well 
that should be known. 

Description of Soil description should be 
Screened Interval: noted for various depths 

through the screened inter­
val. It is particularly 
important to note soil 
composition and thickness 
of the soil strata. 

Values Are: Note whether depth from ground 
surface or elevation MSI. 

15 
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FIGURE 3.1 

Site : 

Well Number: 

Location: 

Date Installed: 

Drilling Co./Driller: 

•^•Supervising Co.: 

•^•Drilling Method: 

"Ground El.: 

"Casing: Diameter: 

"Screen: Diameter: 

*Water Level: Initial: 

(Water levels are: 

Comments: 

Log By: 

Total Depth: Boring Dia: 

Standpipe El.: 

Length.: 

Length: 

24-hour; 

Material: 

Slot Size: 

Other: 

depth from ground surface or elevation msl) 

To be completed with information provided by drilling or supervising 

company. 

Description of Screened Interval 

F rom'"'' To--^"- Soil Description 

-Values are: depth from ground surface or elevation msl. 

16 
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FIGURE 3.1.1 

Example 

MONITORING WELL INFORMATION FORM 

Site; Port Arthur (510) 

MV,ES12 Date Installed: Well Number: 

Location: Southwest corner of eastern sector 

10/6/79 

(uses location should be listed if available) 

•^Drilling Co./Driller: Abies Drilling Co./R.Abies 

•Supervising Co.: Woodward-Clyde Consultant Log By: S. Caronne 

•Drilling Method: Rotary Wash Total Depth: 39.0' Boring Dia: 7-1/2" 

•Ground El.: 10.88' msl Standpipe El.: 11.08' msl 

16.4' •Casing: Diameter: 

•Screen: Diameter: 

4" Length: 

Length: 20' 

24-hour: 

Material: Sch. 40 PVC 

Slot Size: 0.010" 

Other: 

depth from ground surface or elevation msl) 

•Water Level: Initial: 

(Water levels are: 

Comments: 8" Sch. 40 PVC hole casing to 9.7 ft. depth; 5" steel protective 

casing. 

To be completed with information provided by drilling or supervising 

company. 

Description of Screened Interval 

F rom""" To-'-'- Soil Description 

-3.8' -10.4' 

-10.4' -23.1' 

-23.1' -23.8' 

gray and brown clay 

gray and brown silty sand with clay seams 

(2"-3" thick) at -12.6'.-14.6'.-16.1'.-17.6'. 

-19.1' . and -20.6' 

dark brown clay with bluish gray seams 

••Values are: depth from ground surface or x elevation msl. 

17 
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3.1.1.2 Well ID Chart 

A Well ID Chart (Figures 3.2 and 3.2.1) has been assembled for each 

WMI site as a reference for the sampling team, and provides a 

concise summary of general well design and historical information. 

The historical values in this chart should be compared with the 

observed values when a sample is taken. If any inconsistent values 

are observed, complete the sampling and contact the Regional 

Engineer immediately. Do not discard the sample. A copy of the 

completed Well ID Chart must be included in this manual. 

Information for the chart must be updated as necessary, and must 

include: 

Well ID : Sample point identification number. (Identification 
numbers assigned by state or local agencies should be 
shown in parenthesis). 

Active or Closed: (A) if well is active, (C) if the well is 
closed. Closure date should be noted in the 
comments section. 

Purpose: Note whether the well is a RCRA well, PCB well, etc. 

Gradient: Note whether the well is upgradient, downgradient, or 
lateral. 

Depth of Well: Total depth to the bottom of the screen, measured in 
feet, from the top of the well casing. 

Elevation at Top of Casing: Elevation in MSL (mean sea level) 
measured at the top of the well casing. 
(If elevations have been measured from 
another point, this should be noted on the 
Well ID Chart.) 

Normal Ranges: Ranges, chosen by the Regional Engineer, which repre­
sent values that are usually found, including 
seasonal variations. (These are not Alert Levels!) 

Purge Volume: Approximate total number of gallons that are purged 
from the well (3 casing volumes). 

Depth to Water: Approximate depth to water, measured in feet, 
from the top of the well casing. 

18 



Recharge Time: 

Temperature: 

pH: 

Specific Conductivity: 

Revised 9/86 

Approximate time, in hours, required for 
the well to recharge sufficiently for 
sampling. 

Approximate water temperature in °C. 

Approximate pH values of the water, 
measured in standard pH units. 

Approximate specific conductivity values, 
measured in umhos/cm at 25°C. 

Comments; Utilized for noting well closure dates, specific monitor­
ing requirements, zero calibration point for Well Wizards, 
etc. 

A site map, with well locations and ID numbers, is available in the 
Sites' Groundwater Monitoring Plan, and is available for use by the 
sampling team members in locating the wells and in positively identifying 
them. 

19 
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SITE: Wl'T.L ID CHART FIGURE 3.2 DATE: 

NORMAL RANGE 

WELL 

in J 

ACTIVE 
OR 

CLOSED PURPOSE GRADIENT 

DEPTH 
OF 

WF.LL 
(feet) 

ELEVATION 
AT TOP 

OF CASING 
__(fns] ) 

PURGE 
VOLUME 

(g'll lonO 

DEPTH TO 
WATER 
(f cot) 

RECHARGE 
TIME 
(hrs) 

TEMP. 
I!C) 

pH 
Intel) 

SPECIFIC 
CONDUCT, 
(iimlios ) 
a^^S^C COMMENTS 

K) 
O 
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SITE: SUN SITE LANDFILT (050) WEM, in CHART FIfilIRE 3.2.1 
EXAMPLE 

DATE: 3-10-86 

NORMAL RANGE 

WELL 

I1J 

ACTIVE 
OR 

CLOSED PURPOSE GRADIENT 

DEPTH 
OF 
WELL 

(fpnL) 

ELEVATION 
AT TOP 

OF CASING 
(msl) 

PURGE 
VOI.IIUE 

(gallons) 

DEPTH TO 
WATER 
_(fOPt)_ 

RECHARGE 
TIME 
(hrs) 

TEMP. 
(°C) 

pH 

SPECIFIC 
CONDUCT, 
(nmhos) 
at 25"C COMMENTS 

A RCRA DOWN 60 ^ 68.3 1 8-10 15'-18' 4 hrs. 10" 7.0-7.3 350-450 

A RCRA DOWN 90 A66.73 10-15 25'-27' 7 hrs. lo" 7.3-7.5 275-325 

C STATE UP -iiO A 65.11 1-3 35'-40' 48 hrs. 10" 7.5-7.7 350-370 WPI1 aban­
doned 6/79 

A RCRA UP 50 A95.81 8-10 5'-6' 3 days 11" 6.5-6.8 1570-1800 
Recharge 
tIme per 
U. Eng. 

A RCRA UP 120 495.76 20-25 10'-12' 24 hrs. 10" 6.1-6.4 970-1100 st rong 
odor 

A RCRA DOWN 70 515.81 7-10 30'-32' <1 hr. 11" 7.1-7.4 450-470 
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3.1.2 Sampling Schedules and Parameters 

For each site, ETC and the Regional Engineer, or designee, will 

review site and sampling information, including a schedule, which 

will be documented on the Site Summary forms. The forms contain a 

monitoring program description, a schedule and budget, sampling and 

analysis requirements, and administrative information, e.g., report 

distribution, shuttle and sample bottle shipment. 

The site summary forms become part of an addendum which authorizes 

the budget for the annual environmental monitoring program. Changes 

to a sampling project or initiation of an unscheduled special 

project will require the Regional Engineer, or designee, to modify 

the addendum and/or Site Summary forms. Prior to each sampling 

event, the sampling and analysis requirements (Part III) and 

administrative information (Part IV) must be confirmed or defined. 

After confirmation, the Part III forms are used by ETC to confirm 

orders with the regional labs and to provide instructions to the 

sampling teams. 

3.1.3 Confirmation or Initiation of a Sampling Project 

For a scheduled sampling event, ETC should be notified a minimum of 

two weeks prior to sampling. Sample bottles and shuttles are sent 

via courier, which require approximately 10 days for delivery. For 

rapid response projects, designated by the Regional Engineers, 

shuttles and bottles can be sent express (overnite) or delivered by 

the subcontract lab. To minimize the need for express shipments, a 

limited amount of sample bottles and supplies will be stored at 

local labs, or at the site if storage space is available. In case 

of emergencies, the regional lab may be utilized directly with 

the approval of the Regional Engineer. However, short notice of a 

project tends to increase project costs. As much notice as possible 

should be given on any project. 

22 
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In confirming a sampling project, reference should be made to the 

appropriate Part III forms. An example of a Part III form is 

illustrated in Figure 3.3. Report distribution, report formats, and 

shuttle shipment arrangements should also be confirmed (Part IV— 

Figure 3.4). Any changes should be noted verbally and confirmed in 

writing by sending the corrected forms to ETC. 

If the sampling project has not been previously documented, infor­

mation should be provided to ETC on Part III and IV forms. For 

rapid response projects, information can be supplied by phone but 

must be followed in writing on the Site Summary Part III. The 

information described in the following paragraphs is to be defined 

in placing an order or in completing the Site Summary forms. 

0 Facility/Site Code 

The facility name and site code must be identified. Results are 

reported by facility site code and not by facility name for confi­

dentiality purposes. All monitoring data in automated storage in 

EMMS are filed by this number. All analysis done for WMI by ETC are 

stored in ETC s system and transferred to EMMS under this code. 

Site codes are also used on all Chain-of-Custody and Field Parameter 

forms. If a site is new or is being expanded, a site code must be 

obtained from the Corporate Environmental Management Staff. 

o Monitoring Program Element(s) 

For regularly scheduled projects, reference is given to the program 

element(s) to be included for the sampling project. For unscheduled 

projects, a program element will be assigned. Generally, all 

samples which require identical analysis will be grouped under a 

program element (lA, IB, 2, 3...). 

23 
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0 Number of Samples and Matrix 

The aumber of samples to be collected and analyzed including field 

and trip blanks, sample types and matrices (i.e., water, soil, 

etc.) are to be defined. It is important to identify samples which 

may have a complex matrix or potential interferences, such as high 

sulfide or chloride concentrations. These samples require special 

cleanup procedures prior to analysis. The categories of matrices 

are listed in Appendix I. • 

o Sample Point IDs 

Sample point designations must be standardized to avoid confusion. 

Sample point designations are to be limited to six characters 

(alphabetic or numeric). The exact sample point designations 

established in EMMS are to be used by the sampling crew, by ETC, and 

by the regional lab. ETC has been instructed not to accept orders 

for analysis that do not correspond to established sample point 

identifiers. To establish a new code or modify a code, the 

Corporate Environmental Staff should be contacted. 

In addition, ETC uses a prefix to the sample ID code which identi­

fies the sample type. Sample source codes with the ID Codes are to 

be used on the Chain-of-Custody. The sample types and associated 

source codes are listed in Appendix I. 

For samples which are field duplicates, the appropriate source code 

with the ID code is to be used (e.g., X-DUP). The WMI Project 

Manager will retain the identity of the duplicate sample. 

0 Analysis Group 

The analysis group is identified with a small letter of the alpha­

bet. This letter assists in differentiating various analysis 

requirements for the same group of samples or program elements. 

2A 
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For example, analysis group "a" for groundwater samples may repre­

sent the quarterly program parameters, and group "b" represents 

the annual program parameters. 

0 Sampling Date(s)/Scfaedule 

Specific dates for sample collection are to be scheduled as soon as 

possible. Anticipated dates for sample shuttle arrival at the 

labs(s) are identified so that the lab manager may schedule work 

and reserve lab capacity for the project. Regulatory agencies 

should also be notified as to scheduled dates. 

o Turnaround 

Standard turnaround times for analytical results should be within 

21 days from receipt of sample by the lab. Exceptions to this may 

be required for unusual detection limits, odd matrices, special 

compounds, and Radium 226/228. Express or emergency turnaround, 

when required, must be identified. 

0 Parameters to be Analyzed/Reporting Requirements 

The parameters to be analyzed are to be listed by sample point. 

Special detection limits or methodologies required by a regulatory 

agency must be defined under special instructions. 

o Required Sampling Arrangements 

The sampling team must be identified for the sampling event. ETC 

will maintain communications with the persons responsible for 

sampling throughout the project, i.e., shuttle check, transporta­

tion arrangements, etc., and will work with WMI in coordinating 

sampling schedules. For special projects, specialized expertise or 

equipment may be required and as much information as possible should 

be provided for the subcontract sampler. 

25 
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o Delivery Address for Shuttles and Sample Bottles 

The address for delivery of sample bottles may be the regional lab, 

the sampling subcontractor, the site, or another WMI facility. 

Specifics should be given for the delivery location including 

building, room, etc. This will avoid or minimize relocating 

shuttles/samples bottles for storage. A site contact is also 

necessary to allow access of the subcontract sampling team to the 

site, to confirm arrival of sample bottles, etc. 

o Special Comments 

Special instructions must also be noted. For example: 

1. For rapid response projects, frozen ice packs may be received 

with delivery of the shuttles to the site. This must be 

specified; 

2. Special packing requirements should be noted, e.g., bottles 

required for splits; 

3. Special report requirements (i.e., state reporting forms, 

distribution of results to an attorney or consultant) ; 

4. Known interferences or known high levels of a compound from a 

specified sample point should be identified so that special 

analytical procedures can be undertaken. 

5. Sample filtering procedures which are to be used in the field 

should be noted on the forms. 

After an order is placed or confirmed, ETC will contact the regional 

lab and place an order as appropriate. To confirm information concern­

ing the sampling, copies of the Site Summary forms (Figure 3.3) will 

be sent to the regional lab and sampler. The sampling team is to use 

Facility Codes and Sample Point IDs as identified in the Part III and 

follow sampling instructions provided. 

26 
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FIGURE 3.3 EXAMPLE 

Site Summary DATE: 
Part III - Sampling ana An alysis Reauiremenis Revis 

SITE NAME. W.M.I. •FACILITY ID; 075 LXATION: Oal< Brook, IL 

PROGRAM ELEMENT 1 DF'^CRlP'^TnN• Shallow Monitoring Well -
ANALYSIS GROUP- Area 4 and Area 5 - Quarterly 

MATRIX; Water «/TYPE SAMPLE POINTS: 4 wells 

SAMPLE POINT IDS; W GIQl 1 W G1022 W G1043 W G1054 

SCHEDULE; Jan/Ap'/Jul/Oct luRNAROUND. 45 days REPORT (DUE: 30 days 

PARAMETER REPORT TO PARAMETER REPORT TO 
GW PART III 

TOX (dup) State Groundwater Elevation i>iate 
TOC (duo) State Temperature State 
pH (field) WMI . Depth to Gro • J.N.rtiP: WMI 
Spec. Conauctan'-T 'tiel 01 WMI Well Elevation WMI 

Stickup WMI 
Methylene Chloride* State 
Toluene* State 
1 ,1,1,-Trichl0 roethane* State 
Xylenes* (XV0A17, XV0A18) State 

Chloride State 
Chromium State 
COD State 
Cyanide State 
I ron State 
Lead State 
Mercu'-y State 
Sulfate State 
TDS Stale 

01/01/87 
i: n 

SPECIAL INSTRUCTIONS: See Part IV - Soecial Instructions. *Analysi$ by ETC; 
all other analysis by regional lab. State forms are to be comoleted. DM-OLC 
Recort needed for State parameters only. 

SAMPLING INFO: WMI's manual for groundwater sampling and State sampling 
procedures are to be followed; State policy has precedence. If there is 
insufficient sample. State parameters have priority. 
State parameters have priority. 
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Pan i: 

SITE NA^IE: W.M.I. 

PROGRAM ELEMENT: 2 
ANALYSIS GROUP: 

MATRIX: Water 

Sue Summary 
- Samoimg anc Analysis Reauiremenis 

DATE"; 01/01/8' 
Revision: ts 

"AGILITY ID: 075 OCATJON: Oal Brcot-, IL 

DESCRIPTION: RCRA Program - Area 1 -
Semi-Annual 

«/TYPE SAMPLE POINTS: 8 wells and 1 field blank 

SAMPLE POINT IDS: W G2021 
W G2t84 
W G21 0 5 

SCHEDULE: January/July 

P.ARAMETER 
GW PART II ,,r 
Chloride 
Sulfate 
Phenols 

• Manganese 
I ron 
Sodium 

GW PART III QUAD 
TOC (quad)* 
TOC (quad)* 
pH (field/quad) 
Spec. Cond. (field/auad) 

W G203: 
W G2084 
W G220I 

w G: 
W G2I66 
X 02FB 

TURNAROUND: 45 days REPORT DUE: 30 days 

REPORT TO PARAMETER 

r -

RCRA 
RCRA 
RCRA 
RCRA 
RCRA 

RCRA 
"RCRA 
RCRA 
RCRA 

GI !.> u r 1 owae r E1 e V o L10 ri 
Temperature 
Depth to Groundwate'' 
Well Elevation 
Stickup 

REPORT TO 

RCRA 
RCRA 
WMI 
WMI 
WMI 

SPECIAL INSTRUCTIONS. *Anaiy5is by ETC; remaining parameters analyzed by 
regional lab. Two DM-OLC reports ai-e reouireo; 1 with GWPII, Groundwater 
Elevation and Temperature and 1 with GWPIII/Ouad parameters. State forms are 
required. These wells only need to be reported on RCRA Forms for RCRA 
parameters. 

SAMPLING INFO: WMI's manual for groundwater monitoring and State sampling 
procedures are to be followec; State policy has precedence. 
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i' 
FIGURE 3.3 EXAMPLE 

jlte Summary 
Part III - Samoling and Analysis Reouirements 

DATE: Cl/01/87 
Revision- « 

SITE NAME: W M.I, 

PROGRAM ELEMENT: 3 
ANALYSIS GROUP: 

MATRIX: Water 

SAMPLE POINT IDS: W G2011 
W G2052 
W G2093 

FACILITY ID: 075 LOCATION: Oak Brook, R 

DESCRIPTION Non-RCRA Program - Area 
Quarterly 

«/TYPE SAMPLE POINTS: 10 wells an. field blank 

W G213A 
w G2155 
W G2I76 

W G2197 
W G2218 
W G2049 

W G2071 
X 03FB 

SCHEDULE: Jan/Apr/Jul/Oct TURNAROUND : 45 days REPORT DUE: 30 days 

PARAMETER REPORT TO PARAMETER REPORl 

GW PART II 
Chloride State 
Sul fate State Methylene Chloride* State 
Phenols State 1 .1 .) , -Tnchloroethane* State 
Manganese State Toluene* State 
I ron State Xylenes* (XV0A17, XV0A18) State 
Sodium State 

Depth to Water WMI 
GW PART III Groundwater Elevation State 
TOC (dup) State Temperature State 
TOX (dup) State Well Elevation WMI 
pH (field) State Stick Up WMI 
Spec. Cond, (field) State 

Alkalinity State 
Boron State 
TDS State 

SPECIAL INSTRUCTIONS: See Part IV - State Form Instructions. ^Analysis by ETC; 
all other analysis by regional lab. State forms are to be completed. 

SAMPLING INFO: WMI's manual for groundwater sampling and State sampling 
procedures are to be followed: State policy has precedence. 2 DM-OLC reports 
required. 
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FIGURE 3.3 EXAMPLE 

Site Summary 
Part III - Samoling and Analysis Reauirements 

DATE. 0'/Cl/8'' 
Revision: ti 

SITE NAME. W M.:. 

PROGRAM ELEMENT: 4 
ANALYSIS GROUP: 

MATRIX; Wate'" 

SAMPLE POINT IDS: W 
W 
W 

FACILITY ID: 075 LOCATION Oak Brooh IL 

DESCRIPTION; RCRA Program - Area 2 -
Semi-Annual 

«/TYPE SAMPLE POINTS: 9 wells and I field blank 

G20! 
G122R 
G153R 

W 
W 
W 

G164 
G135R 
GI46R 

W 
X 

GI077 
04FB 

SCHEDULE: January/July TURNAROUND: 60 days REPORT QUE: c. days, 

PARAMETER REPORT TO PARAMETER REPORT TO 

GW PART II 
Chloride 
Sulfate 
Phenols 
Manganese 
I ron 
Sodium 

GW PART III/DUP 
TOX (duD) 
TOC (duD) 
DH (field) 
Scec. Cond. {'leld) 

RCRA 
RCRA 
RCRA 
RCRA 
State/RCRA 
RCRA 

State/RCRA 
State/RCRA 
RCRA 
RCRA 

Ammonia Ar.aie 
Boron otate 
COD State 
TDS State 

Methylene Chloride* State 
Toluene* State 
1,1,1,-Trichloroethane* State 
Xylenes* (XV0A17, XVOAlS) State 

Deoth to Groundwater WMI 
Temoerature State/RCRA 
Groundwater Elevation State/RCRA 
StickuD WMI 
Well Elevation WMI 

SPECIAL INSTRUC'l'IONS: See Pant IV - Special Instructions, *Analysis by ETC, 
all other analysis by regional lab. State forms to be comoleted. Three 
DM-OLC Reoorts to be comoleted; one with State oarameters, one with 
GWPII. Groundwater Elevation and Temperature, and one with GWPIII/Quad. 

SAMPLING INFO: WMI's manual for groundwater sampling and State sampling 
procedures are to be followed: State policy has precedence. 
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Site Sjmmary 
Part III - Sampling and Analysis Requirements P 

SITE NAME: W.M.I. FACILITY ID-• 075 LXATION: Oak Brook, IL 

PROGRAM ELEMENT: 5 DESCRIPTION . Non-RCRA Program - Area 2 -
ANALYSIS GROUP: Quarterly 

MATRIX: Water «/TYPE SAMPLE POINTS; 5 wells 

SAMPLE POINT IDS: W G!21 W G143 W G16S 
W G132R W GI54 

SCHEDULE- Jan/Apr/Jul/Oct TURNAROUND; 60 days REPORT DUE: 60 days 

PARAMETER REPORT TO PARAMETER REPOR" 

GW PART III/DUP 
TOX (dup) State 
TO: (due) state Methylene Chloride* State 
pH (field) WMI 1,1,1,-Trichloroethane* State 
Spec. Cond. (field) WMI Toluene* State 

Xylenes* (XV0A)7, XV0A18) State 
Ammonia State 
Boron State Depth to Groundwater WMI 
Chromium State Groundwater Elevation State 
COD State Temperature State 
Cyanide State Stickup WMI 
I ron State Well Elevation WMI 
Nickel State 
TDS State 
Zinc State 

DATE: 01/01/87 
sion: # 

SPECIAL INSTRUCTIONS: See Part IV - State Form Instructions. ^Analysis by ETC; 
all other analysis by regional lab. State forms to be comoleted. DM-OLC with 
State parameters only. 

SAMPLING INFO. WMI's manual for groundwater sampling and State sampling 
proceaures are to be followed: State policy has precedence. 
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FIGURE 3.3 EX^MPLE 

Sits Summary 
Part III - Sampling ana Analysis Reauirsments 

DATE; 01/01/87 
Revision: # 

SITE NAME: W.M.I. 

PROGRAM ELEMENT: 6 
ANALYSIS GROUP: 

MATRIX; Water 

SAMPLE POINT IDS; 

SCHEDULE: July/October 

PARAMETER 

QW PART III (DUP) 
TOX (duo) 
TX (duD) 
DH (field) 
•Spec. Cond. (field) 

GW PART II 
Chloride 
Sulfate 
Phenols 
Manganese 
Iron 
Sodium 

Alkalinity 
Boron 
Chromium 
COD 

FACILITY ID: 075 LXATION: Oak Brook, IL 

DESCRIPTION: Non-RCRA Program - Area 2 -
Semi-Annual 

«/TYPE SAMPLE POINTS; 1 well 

W 6101 

TURNAROUND: 60 days REPORT DUE: 60 days 

REPORT TO PARAMETER REPORT TO 

State 
State 
State 
State 

State 
State 
State 
State 
State 
State 

State 
State 
State 
State 

Cyanide State 
Nitrate State 
Nitrite State 
ROE State 
Zinc State 

Methylene chloride* State 
1,1.1-Trichloroethane* State 
Toluene* State 

Depth to Groundwater Mil 
Groundwater Elevation State 
StickuD WMI 
Temperature State 
Well Elevation WMI 

SPECIAL INSTRUCTIONS See Part IV - State Form Instructions. Use forms marked 
"Routine Parameters." *Analysis by ETC; remaining parameters analyzed by 
regional lab. State forms to be completed. 

SAMPLING INFO: WMI's manual for groundwater sampling and State sampling 
procedures are to be followed; State policy has precedence. 
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FIGURE 3.3 EXAMPLE 

Site Summary 
Part III - Sampling and Analysis Reauirements 

DATE: 01/01/87 
Revision: M 

SITE NAr£: W.M.I. 

PRCX3RAM ELEMENT: 7 
ANALYSIS GROUP: 

MATRIX: Water 

SAMPLE POINT IDS: 

SCHEDULE: January/July 

PARAMETER 

OH PART II 
Chloride 
Sulfate 
Phenols 
Manganese 
1 ron 
Sodium 

GW PART III QUAD 
TOC (Quad)* 
TOX (auad)* 
pH (field/Quad) 
Spec. Cond. (field/auad) 

FACILITY ID: 075 LXATI' Oak Brook. IL 

DESCRIPTION: RCRA Progra-
Semi-Annual 

tt/TYPE SAMPLE POINTS: 2 wells 

W 
W 

G223 
G214 

TURNAROUND: 45 days REPORT DUt 30 days 

REPORT TO PARAMETER 

RCRA 
RCRA 
RCRA 
RCRA 
RCRA 
RCRA 

RCRA 
RCRA 
RCRA 
RCRA 

Groundwater Elevat: 
Temperature 
Depth to Grou''-^ 
Well Elevation 
St ickup 

REPORT TO 

PCPA 
WM: 
WMI 
WMI 
WMI 

SPECIAL INSTRUCTIONS: *Analysis by ETC; remaining parameters by regional lab. 
See Par; Iv - State form instruction. No State program. 
only RCRA program. Repor; RCRA parameters only on State fc-ms. 

SAMPLING INFO: WMI's manual for groundwater sampling and State sampling 
procedures are to be followed; State policy has precedence. 

33 



Revised 9/86 

FIGURE 3.3 EXAMPLE 

Site Summary DATE: 01/0I/8T 
Part III - Sampling and Analysis Reauirements Revision- s 

SITE NAME; W.M I. FACILITY ID: 075 LXATION: Oak Brook, IL 

PROGRAM ELEMENT: 8 DESCRIPTION: Leachate analyses - Monthly 
ANALYSIS GROUP: 

MATRIX: Water ((/TYPE SAMPLE POINTS: 3 leachates, I sanitary sewer 
effluent 

SAMPLE POINT IDS: Area A Area C 
Area 8 Discharge (EFFLUENT) 

SCHEDULE: Jan/Feb/Mar/Jun/Jul/ TURNAROUND: 45 days REPORT DUE; 10th of Month 
Aug/Sep/Oc t/Nov/Dec 

PARAMETER REPORT TO PARAMETER REPORT TO 

Priority Pollutants/Total* WMI 
VOA • WMI 
Acetone* WMI 
B/N/A* WMI 
Pesticides/PCB* WMI 
Metals (Total) W^I 
Cyanioe WMI 
Phenols WMI 

SPECIAL INSTRUCTIONS: Leachate analysis due to client 10th of month following. 
Report Metals as total. pH, specific conductance and temperature to be 
reported on fiela forms only, not in data base. 

SAMPLING INFO: WMI's manual for groundwater sampling and State sampling 
procedures is to be followed; Slate policy has precedence. Samples to be taken 
1st of month. Samples are not to be filtered. pH, Specific Conductance, and 
Temperature to be reported on field forms only. 
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FIGURE 3.4 EXAMPLE 

Sue Summary 
Part IV - Administrative Information 

Date: 01/01/87 
Revision: tt 

GENERAL INFORMATION 

SITE NAME: W.M.I. 

SITE CONTACT 1: Frank Jarke 

SITE CONTACT 2: 

FACILITY ID: 075 LOCATION 

PHONE: 312/654-8800 LOCATION 

PHONE: LOCATION 

Oak Brook, IL 

Oak Brook, IL 

SAMPLING 
TEAM; W.M.I. PHONE: 312/654-8800 LOCATION: Oak Brook. IL 

LOCAL LAB: Analytical Services PHONE: 312/555-1212 LOCATION: Chicago, IL 
CONTACT: 

II 

ETC CONTACT: Merna Hurd 

. BILLING INFORMATION 

PHONE: 201/225-5600 LOCATION: Edison, NJ 

COMPANY: Waste Mangement, Inc. PHONE: 312/654-8800 
ADDRESS: 3003 Butterfield Road 

Oak Brook, IL 60521 
ATTN: Accounts Payacie 

CONTACT: Frank Jarke 

ACCOUNT #; 1811665 

III. SHUTTLE SHIPMENT 

P.O. NUMBER: Addendum 001 

COMPANY: W.M.I. PHONE: 
ADDRESS: 3003 Butterfielc Road 

Oak Brook, IL 60521 

IV. REPORT DISTRIBUTION 

CONTACT 
COMPANY 
ADDRESS 

(B) (A) Frank Jarke 
W.M.I. 
3003 Butte'-field Road 
Oak Brook, IL 60521 

CONTACT: 

(C) 

tt COPIES: 1 

DATA MANAGEMENT INFORMATION 

REPORTS REQUIRED: DM-IL DM-OL (X) DM-IH (X) DM-OH 

OTHERS: DM-XC Reoorts; All parameters; 
State; RCRA Part II,III; State Form 

SPECIAL INSTRUCTIONS: Standard Abbreviated technical and data management 
report described in WMI contract. State forms due 5/1, 8/1, ll/l. 2/1/88. 

STATE FORMS INSTRUCTIONS; Two State forms must be submitted; one from ETC 
for lis portion of the analyses, and one from the regional lab for its 
portion of the analyses. Regional lab to submit forms to ETC. 
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3.2 Presampling Procedures 

Once the wells have been located and the order placed, a great 

deal of preplanning must be done to insure a flawless sampling 

event. These presampling procedures include the procurement and 

calibration of equipment, checking sample shuttles, filling out 

field forms, and purging the well. Each of these procedures is 

addressed in the following paragraphs. It is suggested that prepa­

ration for a sampling event begin at least two weeks before the 

event is to take place to insure time to accomplish all of the 

procedures and to leave time to correct any problems that surface. 

3.2.1 Organizing Equipment and Materials 

All equipment necessary for a sampling event should be cleaned, 

checked, and, if necessary, calibrated prior to going into the 

field. As much preparation as possible should be done ahead of time 

since neither the facilities nor the material required for equipment 

cleaning and calibration may be available at the facility. 

The following is a check list of equipment that may be required 

for a sampling event. In any case, it is a good place to start 

in preparing and assembling the required equipment for a sampling 

event. 
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Figure 3.5 

EQUIPMENT LIST/CHECK-LIST 

1) Bailers: 

3/4" 

IV 
3" 

PVC Stainless Teflon 

2) Well Wizard equipment (two sets minimum): Hose 

Compressor 

Depth Indicator 

3) Pumps 

4) Spare parts for wells: pump 

hose 

rope (nylon braided) 

bailers (see above) 

5) Well Vizard maintenance kit 

6) Field Meters: pH 

specific conductivity 

temperature 

6A) Back-up Field Meters: pH 

specific cond. 

temperature 

calibrated 

calibrated 

calibrated 

calibrated 

calibrated 

calibrated 

7) Site map with well locations 

8) Keys for wells and gates 

9) Well ID Chart 

10) Personal Protective Equipment 

11) DI Water 

12) Chain-of-Custody Forms and Field Parameter Forms 

13) Sample shuttles 

14) Sample bottles 

15) Extra bottles including pre-filtration bottles 

16) Ice or ice packs 
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17) Preservative kit 

18) Pipe wrenches and tool chest 

19) Slope indicator or weighted tape 

20) Tape lueasure 

21) Fiber drum (about 25 gallon) 

22) Plastic bags (to provide clean work areas) 

23) Watch with second hand 

24) Bailer retreiver 

25) Funnels—plastic and stainless steel 

26) Calibrated 5 gallon bucket 

27) Filtering equipment 

28) Hand soap—to preserve sample integrity 

29) Disposable Latex or PVC gloves (without powder) 

30) Beakers 

31) Paper towels 

32) Tape 

33) Flashlight 

34) Calculator 

35) Camera 

36) Site Summary Form - Part III 

37) Conversion Chart 

38) Markers and pens 

39) Vinyl notebook with clipboard 

40) Required filtration list 

41) Field meter log books for calibration 

42) pH buffers - 4, 7, 10 

43) Specific conductivity standards 

44) Extension cord (if required) 

45) Air source and regulator (if required) 

46) WMI Manual for Groundwater Sampling and the Site Specific 

Groundwater Monitoring Plan 

47) Clean vehicle (inside and out) 

48) Gasoline and oil - for well wizard compressor. 

Do not store near sampling equipment? 
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3.2.1.1 Bailers 

Teflon bailers are preferable when monitoring for organics, and 

are appropriate for sampling all required RCRA parameters. Stain­

less steel bailers are the second choice. PVC bailers with 

non-glued joints may also be used. Kon-dedicated bailers must be 

triple-rinsed with DI water between wells (under no circumstances 

may a substitute be used). Dedicated bailers require no rinsing. 

3.2.1.2 Pumps 

The selection of pumps should be geared to the nature of the 

parameters. There are several advantages and disadvantages to 

each type of pump. Use of suction lift pumps may result in 

degassing and loss of volatile components. Portable submersible 

pumps are not suitable when sampling for organics if lubricants are 

used in the pump. Gas stripping of volatile compounds may occur 

with air-lift samplers and are generally not suited for pH sensitive 

parameters such as metals. Well Vizards (air actuated, peristaltic 

pumps, constructed of PVC, stainless steel, or teflon), therefore, 

are the preferable equipment when pumps are needed. 

When non-dedicated pumps are used, stringent cleaning procedures 

must be followed between sites. Before purging wells at the next 

site, sufficient amounts of deionized water must be flushed through 

the pump and tubing. Refer to Figures 3.6 and 3.6.1 for non-

dedicated pumps cleaning documentation. 

The cleaning procedures should be performed in a clean room/labora­

tory environment. The non-dedicated pump should be placed in a 

standpipe (PVC or stainless steel) filled with lab grade deionized 

water. (NOTE: A continual supply of DI water must be added to the 

standpipe.) 
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NON-DEDICATED PUMPS 
LABORATORY CLEANING DOCUMENTATION 

Fig. 3.6 

D.1 WATER 

Date Pump U 

Pump 
Manufactor/ 

model # 

Initial sp. 
cond. of DI. 
water & 25°C 

nuRd>er of 
(gal) used 

sp. cond. 
0 ZS^C 

number of 
, (gal) used 

. sp. cond. 
@ 25°C 

number of 
, (gal) used , 

sp. cond. 
@ 25°C 

• 
> 

1 



NON-DEDICATED PUMPS 
LABORATORY CLEANING DOCUMENTATION 

Fig. 3.6.1 
F.XAMPI.K 

D.1. WATER 

Date Pump // 

Pump 
Manufactor/ 

model it 

Initial sp. 
cond. of ni. 
water 0 25°C 
urn/cm 

number of 
(gal) used 

sp. cond. 
0 25°C 

number of 
, (gal) used 

sp. cond. 
0 25°C 

number of 
, (gal) used , 

sp. cond. 
0 25°C 

5/16/86 9A FULTZ 
#SP-202 

12 10 -iiO 10 15 N/R N/R 

5/30/86 IfA FULTZ 
fSP-202 

10 10 100 10 65 25 27 

10 15 N/R N/R N/R N/R 
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Initial specific conductance and amount of deionized water used 

should be accurately measured and recorded on Figure 3.6. Pump and 

tubing should continue to be flushed until the specific conductance 

of the discharged deionized water is within ±10 (um/cm @ 25®C) of 

the initial measurement. (See example—Figure 3.6.1.) Once this is 

achieved, the pumps and tubing should be properly stored and will be 

ready for use at the .next site. 

Decon procedures at the sample location are equally important. To 

ensure the integrity of the non-dedicated pump between wells, a 

minimum of 3-gallons of DI water should be used to thoroughly flush 

the pump and tubing before and after use in the well. 

3.2.1.3 Shuttles and Sample Bottles 

The sampler will be responsible for checking all sample bottles 

and shuttles as soon as they are received, and for preparing ice 

packs prior to the sampling event. They are to notify ETC 

immediately as to any problems or questions. The shuttles may 

also be shipped to the local lab, subcontract sampler, or to the 

sampling site depending on the location requested when the order is 

placed. If the sample shuttles are shipped to the site, the 

subcontract sampler must coordinate with the site to ensure arrival 

of shuttles and to provide access to the site prior to sampling so 

equipment, shuttles, and supplies may be checked. If the sample 

shuttles are shipped to the local lab or subcontract sampler, 

coordination with the site is also necessary to confirm arrival of 

the shuttles and to arrange the checking of equipment and supplies. 

A sampling event may use bottles from one or more labs in combina­

tions such as: 

0 All sample bottles and shuttles from ETC; 

o All sample bottles and shuttles from the designated local lab; 
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o Combination of sample bottles and shuttles from ETC and the 

local lab; 

0 On occasion, bottles may be supplied from a regulatory agency 

for split samples. 

ETC provides sample shuttles, which are rugged carrying cases lined 

with insulating polyurethane and preformed slots for sample bottles. 

Ice packs are provided for thermal preservation of samples for up to 

80 hours. Chain-of-custody seals and docximentation, as well as 

preservatives, are also provided within the sample shuttle. 

ETC will notify the sampler as to shuttle delivery arrangements 

and correct content of all containers. The team leader will 

receive, prior to the sampling event, documentation of the sampling 

program and codes on the Part III, Site Summary forms (see 

Figure 3.3). 

Upon receipt of the shuttle, the black numbered seal must be 

examined. This should be intact. If it is not, contact ETC 

immediately for instructions. If the seal is unbroken, note the 

number on the seal for documentation on the Chain-of-Custody form. 

After the seal is broken, the shuttle is opened and the sealed 

plastic bag is removed. The bag contains Chain-of-Custody forms, 

clear blank seals, return labels, and one black numbered seal. The 

black seal is used as the final seal for return shipment to the lab. 

The clear, unnumbered seals are to be used if the shuttle is left 

unattended. 

The Chain-of-Custody forms should be carefully examined. The 

two pages (CCl - Chain-of-Custody [Figures 3.8 and 3.8.1] and CC2 -

Field Parameter form [Figures 3.9 and 3.9.1]) must be filled out and 

returned with the samples. Portions of the Chain-of-Custody form 

must be filled out when the shuttle is initially opened and checked 

(i.e., the seal number). 
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Prior to removing equipment from the shuttle, note the arrange­

ment of the bottles and ice packs within in order to re-pack them 

in an identical arrangement. Shuttles are packed for economy of 

space and often, unless special attention is given, it is difficult 

to fit everything back into them. 

An inventory of, the bottles and their condition must be taken. 

The bottle list as well as analyses required and preservation 

requirements are noted on the Chain-of-Custody form in the "Sample 

Bottle" section. Each sample bottle is labelled with the lab 

number, the analysis to be performed, and the job numbers if 

assigned. All the bottles used for a particular sample must have 

the same job number, as several sets of sample bottles may be 

contained in the same shuttle. 

Properly cleaned, new sample bottles are provided in each shuttle. 

The type of bottle will vary depending on the analysis required. 

For samples requiring preservatives, premeasured amounts of preser­

vatives are supplied in small ampules and are attached to the proper 

bottle (except for TOX). The preservatives for this analysis are 

placed in the bottle prior to shipment. Each bottle is labeled to 

identify the preservatives which are required. Preservatives must 

not be introduced into bottles which do not require them. Verifica­

tion that the appropriate preservatives have been included with the 

bottles and that the appropriate bottles are available is impera­

tive. A list of sample bottles (type and size) and preservatives 

required for each analysis is included in Appendix I. 

Each shuttle, which includes bottles for volatile organic analysis, 

includes a trip blank (40 ml vial filled with reagent free water). 

When volatile organic analysis has not been requested, a trip blank 

may be contained in the shuttle whether or not an order has been 

placed for analysis of the trip blank. Prior to shipment, the lab 

checks each vial to ensure that the blank has no air bubbles. On 

occasion, due to pressure and temperature changes, small bubbles 
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will appear in the blank. Condition of the blanks as well as any 

relevant information concerning condition of the shuttle should be 

noted on the Chain-of-Custody form. 

For field blank analyses, the shuttle must include the bottles 

for preparing field blanks. Water, used by the sampling team in 

the field, will be used for these samples. 

If any questions arise or if there are any problems with the 

shuttles and their contents, call ETC before proceeding. 

Ice packs are contained within the shuttle to help maintain the 

temperature as required by EPA protocol. The sampling period must 

be planned so that there will be adequate time to allow freezing of 

the ice packs. Usually a 24-hour period is required to assure that 

the ice pack will be frozen solid. After the shuttle is checked, 

the ice packs are placed into the freezer and the CCl form is 

signed. The shuttle is closed and a clear seal is placed through 

one of the outside latches. The clear blank seals are to be used 

whenever the shuttle is left unattended. The black seal is to be 

used after sample collection for return of the shuttle to the lab. 

3.2.1.4 Equipment Storage 

After all shuttles, containers, and equipment are checked, they 

must be stored prior to the sampling event in a designated, contami­

nant free area. The area must be locked. All shuttles must be 

sealed (clear plastic seal). 

On occasion, not all bottles and containers will be used (i.e., 

the well was dry and no sample was obtained). These should be 

returned to the lab. Unused shuttles should be returned to the 

lab they came from via courier at the completion of the sampling 

event. The lab must be notified regarding the return of unused 

shuttles. 
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3.2.1.5 Calibration and Use of Meters 

Field Dieasurements along with proper documentation are integral 

parts of the monitoring program. Before the actual trip to the 

field, all equipment must be checked for possible malfunctions 

and cleaned. 

Prior to use in the field, all meters must be calibrated by the 

sampling team to ensure proper working order and to render integrity 

to the measured values. Calibration procedures provided by the 

manufacturer are to be followed and attached to this manual. Where 

these are not available, Standard Methods should be followed. 

NOTE: A COPY OF THE PROCEDURES USED SHOULD BE ADDED TO THIS MANUAL. 

Calibration of the pH meter should be made with pH 7 and pH 10 

buffers, and a pH 4 buffer as a check, or with pH 7 and pH 4 

buffers, and a pH 10 buffer as a check, depending on the average 

expected pH values of the samples. The calibration for pH is 

temperature correlated. Please note the actual pH of your buffers 

at the temperature used for calibration. (A chart for this is 

usually provided on the buffer container.) You may need to 

calibrate the 7 buffer to 6.95 or 7.03 or some point in between, 

depending on the temperature of your buffers. The measured value 

for the check buffer must be within the recalibration limits listed 

at the bottom of the page. If not, the meter must be recalibrated. 

Calibration of the specific conductivity meter should be made with a 

standard of approximately the same conductivity as those expected at 

the site, and should be measured at (or converted to) 25®C. At 

least one additional standard must also be checked. This standard 

should be of the same conductivity as the original standard, but 

should be cooled below room temperature (refrigerated). In checking 

the conductivity of this cooled standard, a verification will also 

be made of the automatic temperature compensation of the meter 

(or conversion calculation). The calibration check limit for this 
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second standard should be within ±1% of the expected value. An 

additional (third) standard may also be used (if desired). In this 

case, a standard of higher or lower conductivity than the original 

standard should be used. The calibration check limit for this third 

standard should be within ±5% of the expected value. 

When rechecking the calibration of the field meters, the pH reading 

must - be within ±0.1 pH unit of the expected value (i.e., pH 4 

buffer, calibrated to within pH 3.90-4.10). The specific conduc­

tivity value must be within ±5% of the expected value (i.e., 

1,413 umhos/cm standard, calibrated to within 1,342-1,484). If the 

;:echeck of the calibration of the instrument does not fall within 

these limits, the instrument must be recalibrated. The calibration 

of the field instruments must be checked every 4 hours and at the 

end of the day. If the calibration check is not within the limits 

listed above, the meter must be recalibrated. 

Thermometers will be checked before each sampling event for accuracy 

against an NBS calibrated thermometer, and recorded in the field 

meter log book. 

Each site is responsible for maintaining log books for all field 

meters. These log books contain the same information as those for 

permanent lab instruments (serial number, name and model of meter, 

year purchased, etc.). These books also contain QC results and 

calibration notes for each day the equipment is used. 

NOTE; Log books may be obtained from the CWM Manager of Quality 

Control for use by CWM personnel. (Refer to Figures 3.7 and 3.7.1 

for examples of a log book page.) 

The specific conductance of the DI water being used in the field is 

measured and recorded each morning. The daily conductivity values 

are placed in the log book of the meter which is used (field or 
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lab). If the specific conductance of the DI water is greater than 

50 umhos/cm at 25°C, the regional engineer should be contacted 

immediately. The DI water should not be used. DI water should then 

be obtained from an alternative source (local lab, ETC, etc.) until 

the problem can be corrected. 
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FIELD METER LOG BOOK 
FIGURE 3.7 

TEMPERTBRE pH RESULTS SPEC. CONDUCTIViTY 
[7^ 
3.1. WATE 

DATE METER * NBS METER READ 7 CALIB. 7 READ 10 CALia 10 READ 4 CALIB.4 STD.. AT •c 
SPEC. 

CONO. 

1 
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FIELD METER LOG BOOK 
FIGURE 3.7.1 
FXAMIM.K 

TEMPERTURE pH RESULTS SPEC. CONDUCTIVITY 
"7 
3.1. WATEl 

DATE METERS NBS METER READ 7 CALIB. 7 READ 10 CALIB. 10 READ 4 CALiaA STD.. AT 25*0 AT X*C •c 
SPEC. 

COND. 

3/6/85 11 2A.7° 25° - - - - - - - - - - -

3/6/85 I - - 7,06 7.00 10.03 10.00 
(check) 

A.01 N/R - - - - -

3/6/85 III - - - - - - - - 707 715 700 10° <10 

3/6/85 III - - - - - - - - 1A13 1A20 - - -

3/6/85 
(backup 

1(A) 2^.3° 25° 7.OA 7.00 10.08 10.00 
(check) 

A. 03 N/R 707 700 72 3 10° <10 

3/6/85 
(backup 

1(A) — _ _ _ _ 1A13 1A05 _ 
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3.2.2 Field Records 

Improper documentation or inadequate information regarding the 

circumstances of collection and/or subsequent disposition of the 

samples (i.e., chain-of-custody) may render any resulting data 

useless. Proper chain-of-custody documentation is crucial as part 

of the QA/QC program. Comprehensive, consistent, and accurate 

documentation of field tests, measurements, and field observations 

is also extremely important. 

Two forms must be filled out by the sampler during a sampling event. 

A Chain-of-Custody form and a Field Parameter form are maintained 

for each sample. The original forms must be sent with the samples 

to the lab. Under no circumstances will samples be analyzed 

without these forms. The forms are included in the Technical Report 

submitted to the Regional Engineer from ETC when the analysis is 

complete. If sample bottles and shuttles are provided by ETC and 

the subcontract lab and each supplies Field Parameter forms, only 

one should be filled out for each sample point. The completed form 

should be returned with the shuttle for ETC. These forms must be 

completed with black (ball point) ink only. Pencils/felt-tip pens 

should not be used. 

Copies of all forms are to be maintained by the Regional Engineer 

for easy reference. Analytical data must also be maintained in the 

site files. 

3.2.2.1 Chain-of-Custody Form (Figures 3.8 and 3.8.1) 

In order to maintain the integrity of the samples, strict chain-of-

custody procedures are necessary to ensure that tampering of the 

samples has not occurred. 

From the time the sample bottles leave the laboratory until the 

issuing of the analytical laboratory results, the samples and/or 

sample containers must be in the custody of assigned WMI personnel 

51 



Revised 9/86 

or an assigned consultant or contractor. In order to maintain 

chain-of-custody, the samples must be: 

o in sight of the assigned custodian; 

0 locked in a tamper proof location; or 

0 sealed with a tamper proof seal. 

A written record of sample bottle possession and transference of 

samples must be maintained, as documented on the Chain-of-Custody 

form. 

The Chain-of-Custody form is signed with the date and time for 

the following activities: 

0 Whenever the shuttle is opened (the seal broken), the form must 

be signed. For the initial opening of the shuttle for inspec­

tion of contents, the seal number must also be noted; 

0 The form must be signed each time the shuttle is transferred to 

the responsibility of another person; 

0 The custody form must be signed and enclosed within the shuttle 

when the shuttle is sealed for trafasport to the lab. For ETC 

shuttles, the seal number must also be noted. Samples from the 

same sample point which are placed in more than one shuttle 

require a Chain-of-Custody form in each shuttle. 

In addition, the sample point I.D., source code, date and time 

(start) for sampling must be recorded on the form. Use of pre-

filtration bottles and any problems with shuttle contents must also 

be noted on the form. Upon receipt of the sample shuttle by the 

lab, the seal is broken, condition of the samples, temperature, date 

and time are recorded on the Chain-of-Custody form by the person 

receiving the sample shuttle. 
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The Chain-of-Custody fonn indicates by bottle and analysis group 

whether or not samples are to be preserved. If actual preservation 

and filtration procedures vary from the instructions provided in 

these spaces, the Chain-of-Custody instructions must be modified by 

a member of the sampling team and initialed in the appropriate 

locations provided on the Chain-of-Custody form or on the accompany­

ing Field Parameter form. Failure to complete the Chain-of-Custody 

form in any event, will render the data useless. 

WMI GROUNDWATER MONITORING PROGRAM 

Chain-of-Custody Form 

FIELD DESCRIPTION 

Seal No.: 

Job 

Date Sealed: 

By; 

Company: 

Facility/Site: 

Address: 

Attn: 

Phone: 

Facility: 

Sample Point: 

Start Date: 

Start Time: 

Elapsed Hours: 

Shuttle Contents: 

Bottle No.: 

Type: 

Size: 

Preservative: 

Analysis: 

Filtered: 

Actual number recorded from custody seal 

Assigned at time of shipment by ETC 

Date shuttle sealed at ETC for shipment 

ETC personnel responsible for sending shuttle 

Shipping information for shuttles 

Site code of facility being sampled 

Source code and sample point ID for monitoring point 

Date monitoring point sampled 

Time sampling begins (24 hour clock) 

Time required to complete sampling in hours to the 

nearest tenth hour, if greater than one hour. 

How many bottles of this type are in shuttle 

Type of bottle, usually by test procedure 

Volume of bottle 

Preservative for this bottle 

Analysis to be performed 

Filtered, yes or no 
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Sampler Observations: Note if the bottle was intact;, preservatives 

missing, or any other problems with the bottles. 

Any additional problems with the shuttles should 

be noted on this form as well (e.g., shuttle 

odor, broken shuttle clasp, etc.). Also, note 

if filtration was done in-line, or with pressure 

filtration in the field or in the lab. 

Lab Observations: Problem with receipt of bottle (e.g., empty, 

broken, missing, leaking, etc.) or shuttle. 

Ch3:',n-of-Custody Chronicle: i, 

1. To be filled out by person opening and checking 

shuttle contents. 

2, and 3 To be filled out by persons other than opener who 

had temporary custody of sample shuttle. 

To be filled out by person releasing shuttle to 

shipper or who finally seals it. Names listed for 

numbers 3 and 4 must be the same. 

NOTE: Please include the name of your employer 

next to your signature on the Chain-of-Custody 

Chronicle. 

If additional space is needed, an additional Chain-

of-Custody form or piece of paper may be attached to 

the original form. Do not write on the back of the 

form. 
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CHAIN OF CUSTODY FORM (CCD 

ENVIRONMenTAL 
C / W rSSTINC tna CERTIFICATION 

Seal NO 

Date Sealed. 

.ETC JoD # 

By:_ 

FIGURE 3.8 
Company:, 

cility/Site: 

Address: 

Attn.: _ 

Phone;. 

SAMPLE IDENTIFICATION 

Facility: I I I •' I I I I 

Sample Point: U-1 
FiC'tvSi'e CoQf 

I' I I 

iOoiiOnji SA<TtOit Otscriohonti 

! I I ! I 
Sou'ct Coat 
il'O" D«'0»i 

TOul Sf^Oit Point tO 

Htfl luJIity, 
Sit'i Otit 

lYT/MMlOOi 

Start Timt 

i2400 nr ciOClit 

Eitetta nourt 

icomootiifi 

Source Coaes 
Weil IWI OulUli lOl Boiiom Seairrtent iBi Surlice intoounartteni (ii Liieniie Coliectroo Sv» iC) Omer 
Son 'St PiYt' Sireem iB. Geierenon Pomi iGi Treitmem Faciiiiv iT) LeterOceen IL) Soectiy 

SHUTTLE CONTENTS 
BOTTLE 

ANALYSIS 
SAMPLER LAB 

No Type Size Preserv. ANALYSIS Fiit. (YiNil Obaemailons ObMrvatloiu 

CHAIN OF CUSTODY CHRONICLE 

1. 
Shuttle Opened By: (print) Date: Time: 

1. 
Signature- Seal #: Intact: 

2. 
Name: 

Date: Time: 

Signature: 

Remarks; 

3. 

4. 

I have received these materials in good condition from the above person. 
Name: Signature: 

Date: Time: Remarks: 

Shuttle Sealed By: (print) 

Signature: 

Date: 

Seal #: 

Time: 

Intact: 

USE ONLY Opened By:. 

SHUTTLE# 

. Date: 

.TEMP. *0 .SEAL# 

Time; 

. COND. _ 
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MAIN OF CUSTODY FORM (CC1) 
TCe^^VI»Of^M^:N^AL 

TESTING jntf CERTIFICATION 
Seal NO OP PTC JoDtf ^Oco\ 

Date .'Sealed 31 3 6lg S . \n'kcK 

FIGURE 3.8.1. EXAliPLE 
Company:. O.WiynvCai U^SVP rV\AnQ^(Lm'gjr^ 

,ty/Si!e: <^(in S\Vp \ 

Address: -

Attn.: 

Phone: 

SAMPLE IDENTIFICATION 

'-acility: I(?l5l0l ^ I I I I 
F«CIHIV'S>I« C0C« lOOliOn^i ^omt Dt^ftcnphOnst 

ample Point: ^wl-'E'sn iZi I I I I I I Iftiblfl!)i3l\ ie>l l\ig)iZiSI Lzt^ 
SOu'CI Cost 
(IrOf^ O^iOa*) 

• Out SA'^^Cit ^OiAi lO 

t>tM luShtyi 

Sl*M OtII 
ivriMMiOOi 

SUM Timt 
i2»00 If cucm 

Euewa "Ouu 
(comootiUl 

Sourc# Codes 

Aeii (Wi Oullaii (Oi Boilom Sediment iBi So'lec# imooundmeni (i) (.eeeniie Collection Sys iCl Oiner 

Son Si BiveMSireim iBi Gene'ition Pomi iQ) Trfjiment Fecmty (T) Laee'Oceen (LI Seeei'y 

- SHUTTLE CONTENTS 

BOTTLE 
ANALYSIS 

SAMPLER LAB 
-10 1 Type size Preearv. ANALYSIS 

Flit. (Y/NI Obaervatlons Obeervailons 

\ K\ 1 )lV^ W NiOs KAeiaiL N v' 

"i Ty \ Vakr .Soi.suA. TOX >sl 
d-vme 

/ air bu)nVo\p-
. 

6 IZS nO. HTS04 -roc N V .• 

V MOoa \J0^ Vi / 
V 

\ >6 HCfyd Tr\p ^\Qjf\V« Vi 
^un S.VZC 

Oix V)iiViVi\tf. 

i i 

Pr<?-^\-WAh.cA VY^WW<^ cii^^VjitA V^I 1 AVI 

- fl/dAA -W TDC nldr-Vif 

n 
W rvvt+aAi. 

raWfdLcn in V>a£.V.D^ • 
CHAIN OF CUSTODY CHRONICLE 

Snut.le OpenM B,: IP""ll P^yz.,.,^. 

Sl9"PI"'=i „ 
3//0/SC. 

Seal #: ^ / Intact: OK. 

I have received these materials in good condition from the above person. 

Lisa, 6ra5s} Li/L, 6raM^ 

Date: 3/t5?/gfc Time: 0&30 Remarks: 

3. 

I have received these materials m good condition from the above person. 
Name: • Signature: 

Date: Time: Remarks: 

Shuttle Sealed By: (print) LiStU^ 

Signature. bfrO^AJ 

Date: 3/y8/6fe Time: m 
Seal#: 54.^ ZZ Intact: yfs 

-ABUSE ONLY Opened By: 

HUTTLE# .TEMP. *0 

. Date: 

.SEAL# 

.Time; 

.CONO. 
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3.2,2.2 Field Parameter Form (Figures 3.9 and 3.9.1) 

The Field Parameter form contains information regarding site and 

well conditions, sampling and purging procedures used, and field 

measurements. The Field Parameter form must be filled out by the 

sample collector for each sample point and enclosed in the sample 

shuttle. If sample bottles are split between ETC and the local 

lab, ' the Field Parameter form (CC2) must be enclosed in the shuttle 

transported to ETC only. A completed (CC2) form does not have to be 

completed for the subcontract lab. Field Parameter forms must be 

filled out for each sample point, including dry wells. Information 

to be documented is as follows: 

Sample Point 

The source code and sample point ID are contained on the Chain-of-

Custody form for the sample. This information will be provided 

prior to sampling by ETC on the Site Summary form (Figure 3.3). 

All simple point ID's must be identical to the codes in the EMMS. 

For new sample point ID's, the Corporate Environmental Staff should 

be contacted concerning appropriate coding. 

Purging Information 

This section should be completed if the sample points are wells. 

All wells must be purged prior to sampling. The date and time the 

well was purged, the elapsed time for purging, the volume of water 

in the casing (gallons), and the volume purged (number of gallons) 

must be documented. 

The Chain-of-Custody and Field Parameter forms must document the 

purging data and indicate if the well was dry and if a sample was 

not collected. 
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Samnline Information 

The types and materials of construction of equipment used for 

collection is to be documented. If Well Wizards or pumps are used, 

the tubing material must be documented. If a code number does not 

correspond to the actual material, then a written description must 

be provided. 

Sample Composited 

For samples composited in the field, the procedures and proportions 

of samples used are to be described. For example, one quart 

obtained hourly by grab sampling over 8 hours. 

Field Measurements 

The Site Specific Monitoring Program indicates which measurements 

are to be taken for each sampling event. For groundwater sampling 

events, the groundwater elevation (depth to groundwater adjusted to 

MSL), temperature, pH, and specific conductance at ZS'C are to be 

determined. Additional parameters, e.g., color, odor, and 

turbidity, may also be required if noted on the Part III Site 

Summary form. Space is provided for these additional parameters. 

The units and values of these measurements are to be noted. 

Field Comments 

The section on field comments should include field observations 

such as: 

0 Condition of the well and dedicated equipment 

0 Weather condition—wind direction and speed, upwind activi­

ties, rain, snow, temperature, cloud cover, barometric pressure 

(where required per regulatory requirements), etc. 
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0 Sample appearance - odor, color, turbidity 

Odor: Rotten eggs, earthy, strong, moderate, slight, metallic 

Color: True "color" is the color after the turbidity has been 

removed. The color observed after sampling is an "apparent 

color", influenced by sediment in the sample. True color may 

be caused by metallic ions, humus, peat, industrial chemicals. 

Hold the sample up to the light and describe the color as well 

as possible. Observations may include: no color (clear), 

brown, gray, yellow, etc. 

Turbidity: None—sample is clear. 

Trace - Sediment only slightly clouds or colors the sample. 

Sediment does not accumulate at bottom of bottle. 

Moderate - Definate cloudiness/color. Sediment accumulates at 

bottom of sample bottle. 

High - Muddy appearance. 

0 Reference point for well measurements 

o Well ID where field blank is prepared. 

o All calculations for purge volumes and temperature conversions, 

as well as if well was purged dry, or an explanation when less 

than 3 casing volumes are removed. 

0 Duplicate field measurement results. 

o Other conditions, such as sample splits with regulatory 

agencies, potential safety or health hazards (i.e., fire ants, 

dry well, etc.). 

NOTE: When samples are split with regulatory agencies, note 

the condition of the bottles, preservatives used, etc., by the 

agency on the summary sheet. 

Sampling Certification 

On the bottom of the Field Parameter form, the sampler/team leader 

must sign the form certifying that the sampling procedures were in 

accordance with applicable Federal, State, and Corporate Policy as 

outlined in the WMI Manual for Groundwater Sampling and the Site-

Specific Monitoring Plans. The person signing the sampling 

certification must be present during the entire sampling event. 
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C / rrsnwc M cenmiCAnoN 

FIELD PARAMETER FORM (CC2) 

ETC JOB# 

Sample Point L—J L 
Sou'ct :aa« 

I 1 I 

•O'*' ' -

FIELD PROCEDURES 

r I I I I I 
n/*4i DAT[ 
pnrMM 00) 

SAMPLING METHOD; 

Sampler Type 

I I I I I I I 
tTii«T ruHoi 
l]«00 Hr CiM>i 

Eijkmc HMs tMATia VOL IN CAdNG 
(SAiienii 

vOkuwc ADAGE: 
iGAliO"*' 

A-5ubm«riioia Pump D-Dippor/Bottia 
a-ISCO E-Baiitr 
C-iitaoar Pump P-Seoop/Snovti 

Sampler Material 

Tubing Materiii 

A-T«tlO" 

B'MtlE 

A.T#f!On 
B-Tygor 

Sample Composited Y/N 

Well Elevation (ft/msi 

Deotn to Ground wate' 

Grouncwate' Eievatic "$:• 

C-PVC 
D-Pii»iic 

C-Poiy«inynn« 
D-Siiicon 

X-Otrttr 

x-Otntr 

x-othar 

(snciry oTNtRi 

iJAiCi't 0'»E«. 

UAEClFv 0'NE» 

•tacMu'a'A'Me'i'eni 

FIELD MEASUREMENTS 

Well Deptn(ft) 

Sample Deptn (non-weii) (ft) 

i_L' 
I 

I 

1st; 

2nd! 

3ra I 

4tn 

iSTp, 

ISTD, 

! ISTC; 

Sanoi* Tame 

is; 

3'C 

I I I iSTOi 4;h 

I I I'C) 

taae ear-c 

1 1 
sae; cona 

! ' ! 
IMC 

• 1 
cone 

1 1 

uitvem 
tl 25 C 

wiTwem 
•I 25'C 

um/em 
II 25-C 

um/em 
•I 25-C 

NTU 

TurOiOily 

ii—i iirimaMn 

I t 

FIELD COMMENTS 

Sample Appearance.. 

Weather Conditions:. 

Other; 

FILTERING: Use Chain of Custody (CC1) to indicata which bottlas wart filtared 

Sampler: Employer; 

I certify that sampling procedures we'e - accordance with applicable EPA state and corporate protocols. 

lO*Lt 
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FIGURE 3.9.1. EXAMPLE Revised 9/86 
CT/^ eWWdONMENTil 
C / w TESVNG and CEttTIFICATION 

FIELD PARAMETER FORM (CC2) 

ETC JOB » _SiOoai 
Sample Point 12^ ,-u 

Sotirct CMt 
! ! I I 

Stimpie Pp.ni I 0 

FIELD PROCEDURES 

1^1 
OATC 

err WW 00) 
STAKT ^UWI 

Ai 
11400 nr Cieeiii 

ELAntO HHS IM4TEM VOL IN CASING 
(Otiionii 

dill. 
VOLUME PUNGEO 

iCiiionti 

SAMPLING METHOD: 
1 

Sampler Type 

U, 3(.%)&t 
^ . I A-Subm«r»i6i« Pump 
-*4 B-ISCO 

D-Olpp«r/Bottla 
E-Ball«r X-Othar U^p\\ 

1 

Sampler Type 
C-Bladoar Pump P*Scoop/Shovoi (IPfCIFV OTMENI 

Sampler Material 
A-Toflon 
B-M«tal 

C-PVC 
0-Piastic X-Othar 

; : 
Sampler Material 

A-Toflon 
B-M«tal 

C-PVC 
0-Piastic 

(S^fCirr OTHENi 

Tubing Material c A-Toflort 
B-Tygon 

C-Poiyatnyian# 
0-Siiicon X-Otrtai Tubing Material A-Toflort 

B-Tygon 
C-Poiyatnyian# 
0-Siiicon isncirr oTufNi 

Sample Composited 1 Yi^ V3o 

Well Elevation (ft/msl) 

Depth to Ground water (ft) 

Groundwater Elevation (ft msl) 

FIELD MEASUREMENTS 

Well Depth (ft) 

7jd'i\ 141 Sample Depth (non-weli) (ft) 

iiill 

1st nni^ (ST01 
1st 

3 (c A- G 
I 3 IL M I ^ •tJf'C 

JndLilllOJ ""I 2nd I imjblOJ S 

3td 1_01UZJ3td I Biblblo 

»*c 

•I2S*C 

am I nniSI »™ am 
CCJ 

3ikisioi .'rTc 

KTU 

tMHI* 

FIELD COMMENTS 
Sample App4i«r«nrii- OApn r . \[cUrMO S.-Wr-trt/n 

Weather rnnrntiftnif SLXjjr\r\Li , "Tk*' 
ri^.r 

4: nth.r w cv-nm rWlh-<r VVr>rrve¥K lo VL2^PU ^ r^ATincv ^ 

^ tvNrthr IVN (VY>YNuVftC i^flrc? ^ 

PtiTfu r H3'' 10' O.bSZ (4'' cfls\n^ ^ T}^ T 

IT, \S dj5t^trqp Jf/h rvfiLLCPrl . ^ ̂ pA t/v7r-pJ. -In V^g purfyfi. SiJi^pJ/ djs^trar 
4^I|\ hTU) -fnrm -hp (A 'mj±nl r/1<!u 
IL.nImn/,. <|)J 1.1S. j Tg .1.14 1 .?2. 
^\^n aV 3feSO. ^(chO , ,' 

1LTE 

3fe50 
FILTERINQ: Usa Chain of Cuitody (CGI) to indlcato which bottioi wart fiitarad 

sampler LIM. 6m^^) Employer G-UJMX K). Riyr>f\ 

I certify that sampling procedures were in accordance with applicable EPA state and corporate protocols. 

akkh IAM. 6n2Ml 
(Oaiai tSifMivrai 
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3.2.3 Well Observations and Measurements 

It is very important during each sampling event that various obser­

vations concerning the condition of the well be made. Also required 

are specific measurements during a sampling event such as purge 

volume, water level, and depth of well. These observations and 

measurements are all documented on the Field Parameter form. 

3.2.3.1 Observe Maintenance Conditions at Well 

The conditions of the well and its surrounding area are observed 

and recorded on the Field Parameter form upon arrival at the well 

location. The following information should be noted: 

o The presence and condition of the well's identification sign 

o Was the well recently painted? 

0 Is the well locked and does the key work? 

o Well integrity: 

o physical surroundings (high weeds, standing water, clean­

liness, activities nearby)? 

0 condition of Well Wizard or dedicated bailer? 

o condition of protective casing? 

o obstructions or kinks in well casing? 

o condition of cement footing—cracked, raised? 

0 water in annular space? 

0 grease around top of well on threaded caps? 

o does cap fit securely so contaminants can't penetrate? 

o Weather conditions: include wind direction for volatiles and 

note if sampling was performed downwind, 

o Evidence of contamination: animal or insect parts in well, 

etc. 

0 Well guard posts' condition 
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3.2.3.2 .^leasurements to Determine Purge Volune 

The elevation of the groundwater at each monitoring well is deter­

mined for each sampling event. Measurement of the static water 

level is taken prior to well purging and sample withdrawal. The 

elevation of the groundwater is then determined by the following 

equation: 

Groundwater Elevation (msl) = 

Elevation at top of casing (ft msl)- - Depth to water 

(ft) 

-From Well ID Chart 

Note: All well measurements must be made from the point at which 

the elevation was measured (i.e., top of well casing). 

This point must be noted in the comments section of the 

Field Parameter form. 

Static Water Level Measurements 

If wells have not been equipped with Well Wizards which contain 

static head sensors to measure depth (refer to Appendix II), a 

water level or slope indicator (or similar device) or weighted 

tape, is used to determine the static level of water in the well, as 

well as the total depth of the well. Water level indicators with 

lead weights should not be used. 

A slope indicator works on a conductivity principle—an alarm 

sounds and a red light is illuminated when the probe comes in 

contact with the water. The cable is permanently marked in incre­

ments of 1 foot (0-150 feet). To measure the static water level 

with a slope indicator, the procedure below should be followed: 

1) Rinse the slope indicator cable off with DI water. Shake 

off all excess water. 
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2) Switch the sensitivity dial on to 4-5. Depress the red button. 

The red light should be illuminated and a buzzing sound should 

be heard. This will ensure that the meter is working. 

3) Slowly unreel the cable in the well until the buzzing sound can 

be heard and the illuminated red light on the meter is 

observed. 

4) Slowly raise and lower the cable to a point when the buzzer and 

light (together) just begin. This indicates the static water 

level. 

5) Using the thumb and an index finger, mark this position on the 

cable--using as a reference point, the point at which the 

elevation has been measured. 

6) Measure the distance with a ruler between the closest one foot 

increment and the point marked to the nearest inch. Record on 

the Field Parameter form. 

7) Rinse the slope indicator off with DI water after reeling 

the cable back onto the spool. 

8) Shake off all excess water. 

9) All measurements taken in feet should be converted to 

hundredths of a foot. Example: measure 10'8" = 10.67'. 

(See Conversion Chart in Appendix I). 

In order to determine the depth to water using a weighted tape, 

the following procedures should be followed: 

1) Check to see that the weight (or popper) is securely fastened 

to the tape. 

Wire, teflon coated if possible, is the preferred method for 

attaching the weight to the tape. 
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2) Thoroughly rinse the tape and weight with DI water. 

3) Shake off excess water. 

Slowly lower the weighted tape into the well, until the weight 

can be heard hitting the water. 

5) Raise and lower the tape to determine the precise location 

where the weight comes in contact with the water. 

If the well casing is wet, the tape may cling to the sides of 

the well. If this should occur, shaking the tape while lower­

ing and raising should provide an accurate measurement. 

6) While holding the tape to the location where the elevation has 

been recorded, note the measured value. 

7) Record the measurement on the Field Parameter form. 

If the end (bottom) of the weight has not been attached to the 

tape as the zero inch mark, the original measurement will need 

to be recorded on the Field Parameter form in the comments 

section. The additional distance, as measured from the end of 

the tape to the end of the weight, should be added to the 

original measurement. This final value should then be placed 

on the Field Parameter form under field measurements. 

8) Reel the tape and weight out of the well while wiping off any 

dirt or sediment. 

9) Thoroughly rinse the tape and weight with DI water. 

10) Shake off excess water. 

65 



Revised 9/86 

Depth of Well Measurements 

This measurement is required every two years. Wells with dedicated 

pumps installed are exempt from this measurement. The depth of 

well, when not measured, should be obtained from the Well ID Chart 

and noted on the Field Parameter form and also noted in the comments 

section, "from Well ID Chart". 

Use of the slope indicator or weighted tape for measuring the depth 

of the well is not as accurate as the water level measurement, as 

the bottom is determined entirely by "feel". This measurement 

should be reported to the nearest foot and is used to calculate the 

volume of water in the casing for purging operations. 

1) After a recording of the static water level, unreel the cable 

or tape, until it hits the bottom of the well. 

2) Slowly pull up the slack until slight tension is felt on the 

cable. 

3) Slowly raise up and down until a feel for the bottom is 

obtained. 

4) Using as a reference point the point at which the elevation 

has been measured, mark the cable using a finger, and measure 

as for the water level. 

5) Reel the cable back on the spool, rinse with DI water, and 

shake off all excess water. 

6) Record measurement on Field Parameter form. 

3.2.3.3 Additional Field Measurements 

At this time, stick-up (required annually) and casing size are 

measured and recorded on the Field Parameter form (Figure 3.9). 

Additional sampling and purging information, as listed on this form, 

should also be recorded (i.e., sampler type, material, etc.). 
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3.2.4 Purging the Well 

Monitoring wells should be pumped or bailed prior to sample 

withdrawal to safeguard against collecting non-representative 

stagnant water in a sample. As a general rule, pump or bail a 

minimum volume of 3 times the volume of water standing in the well 

(for moderate to high yield formations) and at least one casing 

volume for low yield formations (those with slow recharge). Well 

purging should be sufficient to ensure that water which is repre­

sentative of the groundwater has entered the well. 

If a monitoring well is a very low yield well, bail the volume 

of water standing in the well and allow the well to recharge for 

24 hours. If there is insufficient water for sampling any 

parameter, then the well is considered dry for the sampling event. 

If the volume of water available is insufficient for filling all of 

the sample containers, portions of the sample is to be collected 

(unless otherwise specified by the regulatory agency or the Regional 

Engineer). In all of these situations, notify the Regional Engineer 

immediately. 

If a well which normally can be purged is dry, contact the Regional 

Engineer immediately. 

Note; Clay till wells may be allowed to recharge for three (3) 

days, or as otherwise specified by the Regional Engineer. 

When purging a well with a double pump system (upper & lower), 

six screen volumes must be removed from the well, unless otherwise 

specified by the Regional Engineer. In all double pump wells, the 

upper (purge) pump must be left on while the lower pump is used for 

sampling. 
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3.2.4.1 Calculating Purge Volume 

To determine the volume of. water to be purged, calculate: 

// of feet in water Column = 

total well depth (ft)* - depth to water 

(ft) 

Then refer to the purge volume charts on the next two pages. 

* From the Well ID chart, or as measured. 

NOTE: Volumes in these charts must be multiplied by the // of casing 

volumes of water to be purged (i.e., for moderate to high yield 

formations, multiply the value by at least 3). Purge volumes may 

also be determined by calculation. (The formula for this calcula­

tion is given in Appendix I.) 

Example: 

FIELD MEASUREMENTS 

Well Elevation (ft/msl) 48.56* Well Depth (ft) 27.* 

Depth to Groundwater (ft) 3.63 

Groundwater Elevation (ft/msl) 44.93 *From Well 'ID Chart 

FIELD COMMENTS 

2" well casing 

27 - 3.63 = 23.37 feet of water in column 

From purge volume charts: 

4 gallons of water to be purged for one casing. 

4 gallons x 3 casings = 12 gallons of water to be purged. 

Note: Low yielding well - purged 1.5 casing volumes. Well purged 

dry! Heavy sediment/strong odor. 
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Example: 4" well casing 

High yield formation (purge 3 casing volumes) 

Total well depth = 46' 

Depth to water = 14.33' 

46' - 14.33' = 31.67' of water in column 

From purge volume charts: 

21 gallons of water to be purged for one casing. 

21 gallons x 3 casings = 63 gallons of water to be purged 

The recovery time may be noted on the Field Parameter form 

in the "other" section. This should initially be deter­

mined during development of a newly installed well. 

3.2.4.2 Purging the Well 

After the necessary field measurements are made and the volume of 

water to be purged is determined, the purging process is begun. 

The single most important objective while purging a well is minimiz­

ing contamination. Equipment should never touch the ground or any 

other possible contamination sources. For example, a fiber drum 

lined with a new plastic bag may be used to collect the rope in 

when using a bailer. Purged water should be discarded away from the 

well footing. This will prevent the possibility of contamination 

due to the formation of mud. 

To measure the volume of water being removed from the well, a 

calibrated 5-gallon bucket or a known volume container may be used 

to collect the water. 
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3.2.4.2.1 Procedure Using Bailers 

When using a bailer for purging, the largest available bailer that 

will fit into the well should be used in order to minimize purge 

time. 

Nylon rope, preferably braided, is to be used. It is imperative 

that new rope be utilized. In addition, the rope should be of 

adequate length and strength—thicker rope is easier to grip. The 

rope should be fastened to the well cap. Where this is not 

possible, the rope should be secured to a large spool to prevent 

loss of the rope and bailer in the well. 

If a non-dedicated bailer is used, the bailer must be triple rinsed 

inside and out with high quality, organic free DI water before 

purging. Additionally, the people handling the bailer should wash 

their hands before purging the well. Disposable PVC or latex 

powderless gloves must be worn. New gloves should be used at each 

well or more frequently (e.g., dirty, torn, etc.). The rope should 

be tied onto the bailer securely and checked with each bail during 

the purging process. 

The purging of the well is accomplished by a repetitive lowering, 

raising, and dumping of the bailer. 

1) Slowly lower the bailer into the well until the bailer contacts 

the water. 

2) Allow the bailer to fill with water. The bailer will "gulp" 

when it is full and increased tension will be felt on the rope. 

3) Pull the bailer out of the well while coiling the rope and 

dropping it in the plastic bag lined fiber drum. 

4) Pour out the water from the bailer, into a calibrated bucket, 

and observe water characteristics. 

5) Repeat the process until the appropriate volume of water has 

been purged from the well. 

72 



Revised 9/86 

Suggested precautions while purging a well: 

1) Lower the bailer slowly into the well; 

so as to prevent contamination from rust or other sediment 

which may accumulate around the top of the well casing., 

to minimize the upwelling of bottom sediment. 

- to minimize the possibility of the bailer becoming lodged 

in the well due to a kink in the well casing, 

to minimize the chance of the rope becoming untied from 

the bailer. 

2) Never allow the bailer to come in contact with any surface 

other than.your hands and the inside of the well. 

3) -Always be conscious of possible contamination sources (i.e., 

grease on well cap, etc.). 

3.2.4.2.2 Procedure Using Non-Dedicated Pumps 

Non-dedicated pump;; are most often used for purging when large 

volumes of water must be removed from the well prior to sampling. 

The best, and most commonly used pximps are submersible, centrifugal 

pumps. These pump;: may only be used in wells of four (4) inches 

diameter or larger due to their size. 

All of the equipment must be thoroughly rinsed with DI water and 

air dried before using. The samplers should wash their hands before 

purging the well. Disposable PVC or latex powderless gloves must be 

worn. New gloves should be used at each well or more frequently 

(e.g., dirty, torn, etc.). 

Purging of the well basically involves the correct placement of the 

pump and turning it on. 

1) Slowly lower the equipment (pump, hose, rope) into the well. 

All of the equipment must be lowered simultaneously to prevent 

possible jamming of the equipment in the well. 
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2) Place the pump well below the static water level head, (above 

the well screen) as damage to the pump may occur if the pump is 

run dry for even a few seconds. 

3) Turn on the pump. Assuming a high recharge, remove 2-1/2 well 

volumes at the initial pump position. 

4) Continue purging while raising the pump, until the static 

water level is reached. 

5) Turn pump off. 

6) Lower pump to just below the static water level and complete 

purge. 

7) Turn pump off. 

8) Remove equipment from the well when purging is complete. All 

equipment must be removed simultaneously to prevent possible 

jamming of the equipment in the well. 

9) Rinse and dry all equipment before reusing, per procedure for 

cleaning non-dedicated pumps on page 39. 

3.2.4.2.3 Dedicated Pump Procedure 

Dedicated pumps involve the connection of the dedicated pump to its 

power source and turning it on. Electrical power sources (where 

possible) are preferred in order to minimize possible contamination 

sources. 

3.2.4.2.4 Well Wizard Procedure 

See Appendix II. 

NOTE: Well Wizard sample discharge tubes should be replaced when 

directed by the Regional Engineer. 
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3.3 Sampling the Well 

You are now ready to achieve the main objective of the sampling 

procedures--taking the samples. Groundwater samples should be 

collected in the shortest possible time while maintaining sampling 

integrity. 

3.3.1 Field Measurements 

At a minimum, three field measurements must be conducted on each 

sample point after purging: pH, specific conductivity, and tempera­

ture. A separate bottle or beaker should be used for these 

measurements. These bottles may be reused, if thoroughly rinsed 

with DI water after use, and rinsed thoroughly with sample water 

before use: All results must be recorded on the Field Parameter 

form, noting units and three (3) significant figures. (All pH 

meters must be able to provide a reading to the hundreths place 

[i.e., 7. 14]). 

When field measurements appear to be in errotj all data must be 

discarded, new samples taken, and all new measurMHents made. Errors 

should be crossed out with one line and initialed. 

Duplicate field measurements must be • taken for 1 out of every 10 

samples, or at least once per day (for quads, four duplicate 

measurements are made). The duplicate field measurements are 

recorded on the Field Parameter form (CC2) in the comoients section. 

If the values obtained are not within the normal ramges, as stated 

on the Well ID Charts in the Site's Groundwater MoRitoring Plan, 

notify the Regional Engineer immediately. Do not discard this 

sample, as regulatory requirements specify that analysis be 

performed on it. Additional samples may be requested by the 

Regional Engineer to ascertain the cause of abnormal readings. 
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For RCRA sampline, pH and conductivity measurements must be done in 

quadruplicate. Four measurements are to be made from one sample 

container. Between measurements, the instrument should be turned 

off, rinsed, and dried. 

3.2.2. When Not to Sample ; 

During a sampling event, all wells must be sampled, except in the 

following cases: 

* Well has been destroyed or otherwise rendered useless (i.e., 

casing broken off or severely bent so as to preclude 

sampling). 

Well is dry (i.e., no water can be pumped within 24 hours 

of purging, or bailed without dropping the bailer all the 

way to the silt at the bottom of the well to obtain s partial 

bailer full of water, unless regulatory requirements dictate 

awaiting a longer recharge time or as specified by the Regional 

Engineer). 

Well is new and has not been properly developed (pH and 

specific conductivity must be stabilized). 

"• The Regional Engineer states that the sampling should not be 

done. 

3.3.3 Sampling 

The method to be used for sampling is usually the same as that used 

for purging, unless otherwise specified by regulatory agencies or 

the Regional Engineer. 

Procedures for sampling include the same steps as those for purging, 

with the exception being that in sampling, the water removed from 

the well is placed in sample bottles rather than being discarded. 
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3.3.A Filling Sample Bottles 

Sample bottles should be filled directly from the bailer or pump 

with a minimal amount of air contact. TOX and volatile organics 

bottles should be headspace-free. All samples must be filtered per 

Corporate policy (Sec. 3.3.7) unless specifically stated otherwise. 

Where in-line filtration is not available, pre-filtration bottles 

should be used to collect the samples. This is to assure that no 

sediment will be introduced into the filtered sample which could 

cause possible analytical errors. Pre-filtration bottles must be 

obtained from ETC/Local Lab with the sample shuttles. Plastic 

containers should be used for inorganic parameters only. Any 

organic parameters to be filtered must be placed in glass pre-

filtration jars. All bottles or containers must be kept in a clean 

and locked storage area. 

When filling the sample bottles, these important procedures and 

precautions must be followed: 

1) Bottle caps should be removed carefully so that the inside of 

the cap is not touched. Caps should never be put on the 

ground. Caps for VOA vials contain a teflon lined septum. The 

teflon side of the septum, must be facing the sample to prevent 

contamination of the sampl.'i through the septum. 

NOTE: UNDER KO CIRCUMSTANCES SHOULD BOTTLES (SAMPLE OR 

PRE-FILTRATION) OR CAPS NOT SUPPLIED BY ETC OR THE 

LOCAL LAB BE USED EGR ANY SAMPLING EVENT! 

2) The sample bottles should be filled with a minimal amount 

of air contact, and without allowing the sampling equipment or 

personnel to contact the inside of the bottles. 

Tubing or hoses from Well Wizards or pumps must not be placed 

into the sample bottles. 
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3) Samples which are to be filtered and preserved, should be 

placed in pre-filtration bottles and filled completely full to 

allow for any loss of water from sediment during filtering. 

Once filtered, sufficient space should be available in the 

sample bottles for the addition of required preservatives. The 

bottle caps should then be replaced tightly. 

4) Samples which are not to be filtered will usually have preser­

vatives in the bottles when received. These bottles should be 

completely filled with the sample with as little overflow as 

possible and bottle caps replaced tightly. 

If required preservatives have not been received in the 

bottles, the bottles should be filled with adequate space 

available in the bottles for the preservative to be added. 

5) TOX and VOA vials must be filled so that they are "headspace 

free" (i.e., no air bubbles in the sample bottle). These 

sample bottles, therefore, need to be over-filled (water 

tension will maintain a convex water surface in the bottle). 

The caps for these bottles should be replaced gently, so a? to 

eliminate any air bubbles in the sample. These bottles must 

then be checked, by inverting the bottles and snapping them 

sharply with a finger. If any air bubbles appear, open the 

bottle, add more water, and repeat this process until all air 

bubbles are absent. Do not empty the bottle and refill. For 

additional information on filling VOA vials, please see 

Appendix I, page A7. 

6) Air space should be left in the coliform bottles, as these 

samples must be shaken before analysis. 

7) All sample bottles, once filtered, filled, and preserved as 

required, must be placed into a refrigerator or cooler with ice 

until ready to be shipped. Samples must be shipped to ETC or 
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the local lab the day they are collected. Therefore, allow 

time at the end of the day to get the collected samples to the 

courier. 

8) Never place VOA vials in direct contact with ice packs as they 

may cause the sample to freeze and break the vial. 

9) Sample bottles, caps, or septums which fall on the ground 

before filling, should be thoroughly rinsed with sample water 

before being used. All circumstances regarding dropped caps or 

bottles, and their subsequent rinsing and use, must be noted on 

the Chain-of-Custody (CCl) form. 

3.3.5 Blanks 

Field and trip blanks are used as control or external QA/QC samples 

to detect contamination that may be introduced in the field (either 

atmospheric or from sampling equipment), in transit to or from the 

sampling site, or in .the bottle preparation, sample log-in, or 

sample storage stages within the laboratory. The blanks will also 

reflect any contamination that may occur during the analytical 

process. 

Trip blanks are the samples of organic free water which are prepared 

at the same location and time as the preparation of bottles which 

are to be used for sampling. They remain with the sample bottles 

while in transit to the site, during sampling, and during the return 

trip to the laboratory. At no time during these procedures are they 

opened. Upon return to the laboratory, they are analyzed as if they 

were another sample, receiving the same QA/QC procedures as ordinary 

field samples. If these samples are accidentally opened, note that 

on the Chain-of-Custody form. 

Field blanks are prepared in the field (at the sampling site) using 

empty bottles and the deionized water used for cleaning sampling 

equipment. Procedures may vary from site to site. Check with the 

Regional Engineer or Project Manager prior to sampling, and note on 
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the Field Parameter form if procedures other than those listed below 

are followed. The well at which the field blank is prepared must be 

noted in the comments section of the Field Parameter form (CC2). 

For non-dedicated samplint; equipment, the deionized water is poured 

into the sampling device (e.g., bailer) after it has been cleaned in 

preparation for the next sample point. If the parameter of the 

field blank would normally be filtered, this water should then be 

placed into a pre-filtration bottle and then filtered. This water, 

or the unfiltered water, should then be placed into the field blank 

bottles and the proper preservative added if required. 

For dedicated sampling equipment with no filtration, or in-line 

filtration, the deionized water is exposed to the air, transferred 

to the field blank bottles, and the proper preservative added if 

required. If the required filtration is not done in-line, the 

deionized water should be exposed to the air, poured into pre-

filtration bottles, filtered, placed into the field blank bottles, 

and the proper preservative added if required. 

Field and trip blanks are not considered part of the laboratory 

QA/QC called for in analytical protocols. The latter are used 

to detect contamination during analytical steps only and to assess 

the performance of the analytical procedures. Field and trip blanks 

are required as part of the WMI QA/QC procedures for the overall 

sampling and analytical program. 

In order to maximize the use of monitoring resources, the following 

guidelines have been established for the use of field and trip 

blanks: 

1) For all WMI sites, whose sampling programs involve volatile 

organics analysis, a minimum of one field blank should be used 

and analyzed for volatile organics for a project involving 

three to ten samples. For programs of 11 to 20 samples, a 

field and trip blank should be used. 
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For every additional 20 samples or fraction thereof (e.g., 

for 21-40 field samples), an additional field and trip blank 

should be used. (See Table 3.10.) 

2) For CVM sites, whose sampling programs involve volatile 

organics analyses, a minimum of one field blank should be 

analyzed for volatile organics for a project involving 1 to 

10 samples. For programs of 11 to 20 samples, a field and trip 

blank should be used. For every additional 10 samples or 

fraction thereof, an additional field and trip blank should be 

used (e.g., for 21-30 field samples, two field and trip blanks 

should be used). (See Table 3.10.) 

For programs which do not involve volatile organic analyses, 

the duplicate well sample will take the place of the field 

blank. 

The above requirements are minimum guidelines. Larger numbers of 

field and trip blanks may be desired and additional parameters may 

be analyzed if specified by the Regional Engineer or CWM Manager of 

QC. Field and trip blank results will be reported in the Technical 

Report as separate samples using the designations FB or TB in their 

sample point identifications. 
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Table 3.10 

CWM/WMI FIELD AND TRIP BLANK REQUIREMENTS 

/^SAMPLES FIELD 

CWM 

TRIP 

mi 

FIELD TRIP 

1-10 1 — (3-10) 

1 
— 

11-20 1 1 1 1 

21-30 2 2 2 2 

31-40 3 3 2 2 

41-50 4 4 3 3 

51-60 5 5 3 3 
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3.3.6 Duplicate Samples (CWM Sites) 

The sampling team is responsible for submitting duplicate well 

samples to the Lab. At each sampling event, a duplicate well sample 

is obtained from one well, as selected by the site chemist or 

Regional Engineer. The saafle is labelled "X-DUP" and sent to the 

Lab with the well samples. The actual sample point ID of the 

duplicate sample should be noted in the comments section of the 

Field Paramecer fcrs (CC2). On subsequent sampling events, a 

different well will be selected, as before, to be used for obtaining 

the duplicate sample. All wells should be utilized as duplicates, 

and a record of these must be maintained on site. 

3.3.6.1 Procedures for Filling Bottles for Split Samples and 

Duplicates 

Special procedures are required when split samples or duplicates are 

to be obtained. Aliquots of water obtained from the well (bailers 

or pump cylces), must be alternated between sampling teams and/or 

sample bottles in order to provide samples to each group which will 

be as representative as possible. Examples of the bottle filling 

sequences for split samples and duplicates have been listed below. 

Example I- Split Sample 

Bailer 1 (cycle 1), team 1, VOA vial 

Bailer 2 (cycle 2), team 2, VOA vial 

Bailer 3 (cycle 3), team 1, TOX bottle 

Bailer U (cycle 4), team 2, TOX bottle 

Bailer 5 (cycle 5), team 1, TOX bottle 

Bailer 6 (cycle 6), team 2, TOX bottle 

Bailer 7 (cycle 7), team 1, TOC bottle 

etc. 
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Example 2-Duplicate 

Bailer 1 (cycle 1), sample VGA vial 

Bailer 2 (cycle 2), duplicate VGA vial 

Bailer 3 (cycle S), sample TGC bottle 

Bailer 4 (cycle 4), duplicate TOC bottle 

Bailer 5 (cycle 5), sample TGX bottle 

Bailer 6 '(cycle 6), duplicate TOX bottle " 

Bailer 7 (cycle 7), sample TOX bottle 

etc. 

3.3.7 Filtration 

State guidelines may vary regarding filtration of samples in the 

field. However, all samples (except those listed below) must be 

filtered through a 0.45 micron membrane pressure filter unless 

regulatory requirements specify otherwise. 

Procedures Not Requiring Field Filtering 

Alkalinty 

Turbidity 

Total Suspended Solids, TSS 

Total Solids 

Volatile Grganics, VGA's 

Total Organic Halogen, TGX 

Total *Heavy Metals 

Any Other Parameters Listed as Total (excluding TOC) 

refers to unfiltered samples (If it does not say Total, 

assume Dissolved) 

Coliform 

pH 

Specific Conductance 

Oil and Grease 

States will specify if they want Total Mercury as opposed to Mercury 

or Dissolved Mercury. Corporate policy is to filter all heavy 

metals unless specifically requested otherwise. 
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Site specific requirements are contained in each addendum for the 

sampling event. The requirements must be noted on the Chain-of-

Custody forms in the column labeled - Filt. (Y/N). Filtering is 

necessary in order to sample the ions and compounds that are 

dissolved in solution in the groundwater. Monitoring wells are not 

as fully developed as drinking water wells and often contain £;ilts 

and sediment that need to be removed by filtration. If the water is 

not filtered, the ions and compounds that are naturally present in, 

or adsorbed on, the suspended particles may be released when sasr-les 

are preserved and analyzed. This would result in false data for 

the constituents that actually are present in the groundwater ©nly. 

Filtration and preservation of groundwater samples is an integral 

part of the monitoring program. Improper techniques during this 

process can destroy the integrity of the sample. Therefore, all 

possible precautions should be taken to ensure that no contamination 

sources are introduced during filtration or preservation. 

NOTES: 

Filtering should be performed immediately upon collectioE of 

the samples. Filtration should be done in the field. Wiere 

this is not possible, it should be completed as SOOG as 

possible after the sample has been taken (within two hours), 

and should be done under the most sanitary conditions avail­

able . 

Refer to Well ID Chart for range of pH and specific conduc­

tances, to assist in determining the order of filtering. Any 

sample which is suspected or known to contain high contamina­

tion levels (as identified by the Regional Engineer or Project 

Manager), are to be filtered last to prevent possible contami­

nation of the clean samples due to use of the same filtering 

equipment. 
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0 Filtering apparatus must be dedicated for groundwater only. Do 

not use any filtering apparatus which is used for other proce­

dures such as EP-TOX. 

o Surface water, private wells, and leachate samples are never 

filtered. 

o Fre-filtration bottles are not to be reused. Material of and 

use of pre-filtratio.n bottles must be noted on the Chain-of-

Custody form (CCl). , 

Filtration Equipment and Procedures 

Following is a list-of equipment/requirements necessary for properly 

filtering and preserving groundwater samples: 

clean bench space with readily accessible sink: this should be 

secluded away from possible contamination sources, including 

outside air and inside fumes. 

stainless steel pressure filter holder (1.5 liter reservoir)" 

0.A5 urn filters (142 mm diameter) 

nitrogen or breathing air (OSHA Class D) tank and regulator 

glass funnels 

large supply of DI water 

misc. supplies (papex towels, tools, markers, etc.) 

parameter checklist as listed on the Chain-of-Custody form to 

ensure that there is a proper pre-filtration bottle for each 

analyses or series , of analyses that is required for that 

particular sample 

knowledge of which samples are to be filtered for each sample 

point 

proper use of preservatives (type and amount) 
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Following is a step by step procedure for filtering and preserving a 

typical monitoring well sample: 

1) Make sure that all filtering apparatus has been completely 

cleaned with DI water only and dried, and that all pressure 

fittings are tight. 

2) Remove the top or reservoir portion of the filter holder and 

position a new 0.45 um (142 mm diameter) filter on top of the 

filter support screen, making sure it is flush on all edges. 

Care should be taken in handling the filter paper, as it is 

easily torn. 

3) Place the top or reservoir portion of the filter holder back in 

place, over the filter paper - and tighten down with the 

3 wing-type clamps (finger tight only with equal force). 

4) Unscrew the insert cover and fill the reservoir with the sample 

to be filtered, using a clean and dry funnel. 

5) Screw down the inlet cover and the reservoir securely. 

6) Use a new sample container. 

7) Position the new bottle under the outlet valve, beneath the 

filter holder. 

8) Open cylinder, regulate pressure to a maximum 40 psi, and 

pressurize the reservoir—filtration is now in process. Use 

as minimal amount of air pressure necessary for filtration of 

the sample. 

9) When the sample bottle is full or the filtration flow ceases, 

turn the stopcock to the "off" position. Turn the pressure 

relief valve to the "on" position to release the pressure. 
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10) Add the proper preservative, which is attached to the bottle or 

the filtered sample (as stated on the Chain-of-Custody form) 

and recap the bottle. Invert the bottle several times to mix 

and the sample. Refer to Appendix I, page AIS, for specific 

procedures on verifying sufficient amounts of proservative were 

added. 

11) Record the necessary information on the Field Parameter form 

and Chain-of-Custody form after every filter change. 

12) Between samples, disassemble the filter holder and it's compo­

nents and thoroughly rinse (a minimum of 3 times) with D1 

water only. Air dry completely or dry with white paper towels. 

13) Reassemble the filter apparatus and begin process from start 

(1) as previously discussed. 

It is imperative that the proper filtration and preservation tech­

niques be strictly followed. Although at times the process may 

become tedious and seem trivial, it is of the utmost importance 

that precise procedures are followed at all times. Otherwise, all 

the precautions and care taken during purging, sampling, and trans­

port may be destroyed—rendering the subsequent analysis useless. 

This precise care is necessary, since many of the parameters are 

measured in the 0-10 ppb range. 

In-Line Filtration 

When using an in-line filter cartidge (i.e.. Well Wizard,. Gelman) a 

minimum of three (3) pump cycles of water must be allowed to pass 

through the filter before obtaining a sample. These filters should 

only be used for filtering inorganic parameters, unless analytical 

data is available to support that no sample contamination will 

occur. 
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3.4 Sample Preservation, Storage and Shipment 

3.4.1 Sample Preservation 

Samples are to be preserved immediately after filtering or immedi­

ately after sample collection if not filtered. TOX which requires 

no headspace (no air bubbles trapped in the sample), has preserva­

tive included in the sample bottle. During filling, do not allow 

this bottle to overflow any more than necessary to eliminate head-

space. 

Premeasured amounts of preserving reagents are supplied by ETC 

along with the sample bottles. The chemicals are contained in 

small ampules and are attached to the proper bottle for all samples 

requiring the addition of chemical preservatives in the field. The 

preservative should be added to the sample bottle after the bottle 

has been filled. Bottles must not be overfilled, and should be 

inverted (once capped) to mix the preservative and sample. Refer to 

Appendix I, page A18 for procedures to insure that samples are 

correctly preserved. Bottle lids must not be placed on the ground 

or interchanged between sample bottles. Empty preservative ampules 

should be returned to the shuttle with the sample bottles. 

A listing of preservatives, by analysis, are included in Appendix I 

for reference only. Do not use a substitute for the chemical 

preservative supplied, as the reagents are of a special high grade 

which are metal free. Arrangements should be made with ETC to store 

additional preservative ampules at the site or the local lab 

(6 month holding time). If substitutions are made from these stock 

piles, it should be noted on the Chain-of-Custody form. 

Temperature Control 

Sample temperature should be maintained at 4"C from the time the 

sample is taken through analysis. Samples should be maintained in 

temperature regulated refrigerators, in coolers, or shuttles 
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containing frozen ice packs. Provisions must be made beforehand for 

facilities to freeze the ice packs. Most solid waste sites have no 

facilities. The recommended method is to bring coolers and dry ice 

to the site. The ice packs should only be left in contact with dry 

ice until it freezes solid. 

3.4.2 Sample Packing and Storage 

3.4.2.1 Checking Sample Codes and Numbers 

The sampler must record the sample code (well ID//) in the apprc'^ 

priate blanks of the Chain-of-Custody and Field Parameter forms. It 

is extremely important that the proper code be recorded utilizing 

the proper spacing on the form. These codes should be double 

checked prior to sealing the sample shuttle. Proper sample codes 

are included in the materials sent to the Local Lab and to the 

sampler prior to the start of the sampling event on the Part III, 

Site Summary forms . 

In addition, ETC job numbers, if assigned, must be indicated on all 

bottles and forms, including those from the subcontract lab. 

ALL BOTTLES AND CORRESPONDING CHAIN-OF-CUSTODY AND FIELD PARAMETER 

FORMS MUST HAVE THE SAME SAMPLE POINT ID NUMBER AND LAB OR JCB 

NUMBER. 

All bottles filled from the same sample point at the same time must 

have identical sample codes and sample numbers. Bottle labels 

should be double checked for consistency between those being sent to 

the local lab and ETC. Samples which are split with regulatory 

agencies should also be checked for consistent sample point ID 

numbers and for other methods of identification if used by the 

agency. 
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3.4.2.2 Sample Packing 

After collection of the sample and addition of the preservatives 

(when applicable), the bottles are capped and then placed into the 

shuttle. The frozen ice packs are then placed into the shuttle. 

The Chain-of-Custody form and Field Parameter form must be com­

pleted. All paper work is then placed into the plastic bag and 

placed inside the shuttle. 

All bottles should be wiped clean prior to placement in the sample 

shuttle. The bottles and ice packs should be repacked in the same 

configuration as received. Most importantly, VOA bottles should 

never be placed directly on the ice packs. The shuttle must be 

maintained as clean as possible to minimize the potential for 

contamination. All bottle caps should be checked to ensure they are 

tight and that they do not become loose upon inserting them into 

the shuttle. Do not tape the bottle caps! Labels should be taped 

only if they are loose. 

The shipment of samples necessitates the use of containers and 

packing material designed to prevent breakage and spills. Tight 

packing materials are provided around each sample bottle. The 

shuttles must never be shipped without the ice packs or packing 

sleeves. After the shuttle is packed and locked, the black seal is 

placed through one of the outside latches and locked. For sample 

shuttles without seals and latches (or in an emergency), seal with 

masking tape or security tape and sign the tape appropriately. A 

combination padlock may also be used if need be, with ETC being 

informed of the combination after the shuttles are sent. These will 

provide for Chain-of-Custody procedures. 

There are three important reminders for repacking the shuttles; 

1) Glass should not be packed in contact with glass. Ice packs 

or packing sleeves should be between these bottles. 
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2) It may not be necessary to freeze, or freeze completely, all of 

the ice packs. In very cold weather for example, the ice packs 

should be unfrozen or slushy. 

3) If the ice packs appear to be leaking, they should be sealed in 

a zip-lock bag before being returned to the shuttle. 

3.4.2.3 Sample Storage 

Samples should be stored at 4^*0 in an enclosed cooler or darkened 

refrigerator prior to shipment to the laboratory for analysis. 

Samples should be shipped daily to the laboratory to ensure proper 

temperature control and not to exceed holding times for samples. A 

listing of recommended holding times is contained in Appendix I for 

reference. 

3.4.3 Sample Shipment 

3.4.3.1 Transportation Arrangements 

A member of the sampling team must be designated for arranging 

sample pickup and transportation to the lab. Sampling schedules 

should avoid shipment of samples to the local lab on a Friday if at 

all possible, as holding times may be exceeded over a weekend. 

This is particularly true for Colifonn analyses as few local labs 

analyze samples on the weekend. ETC accepts samples 7 days per 

week. Delivery requested on the weekend must be noted on the 

shipping/packing label for the courier. 

Shuttles should be returned by overnight courier. (Refer to contact 

list in Appendix I.) When contacting the courier for sample trans­

port, provide information as to the shuttle contents. Alert the 

courier as to potential problems of freezing of the samples in 

the winter and of melting of ice packs in the summer and note this 

on the shipping/packing label. The courier must take extra steps to 

minimize exposure of the shuttles to temperature extremes. The 
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shuttle must be received at the lab within 80 hours of the time the 

frozen ice packs were placed into the shuttle. Documentation is 

required for verification of the time lags and is provided for on 

the Chain-of-Custody form. Use the pre-addressed shipping label 

supplied with the shuttles, and remove all old shipping labels. 

For sample shuttles from subcontract labs, arrangements are 

generally made with the subcontract lab for pickup and delivery. 

Notification of the time for sample pickup is the responsibility of 

the sampling team. 

3.4.3.2 Lab Notification 

The following information is required when contacting ETC when the 

shuttle is shipped: 

1) the carrier; 

2) the airbill number; 

3) project identification number and the quantity of samples and 

shuttles 

4) the expected arrival (time and date). 

3.4.3.3 Laboratory Sample Receipt 

The laboratory will receive and log-in samples and continue to 

maintain the Chain-of-Custody procedures until the analyses are 

completed and reported. 

Each lab, upon receipt of any sample, will record the following 

information on the Sample Receipt Log: 

0 Presence/absence of custody seal(s); 

o Condition of custody seal (intact, broken); 

0 Presence/absence of Chain-of-Custody and Field Parameter forms; 

0 Presence/absence of airbills and/or bills of lading documenta­

tion for shipment of samples; 
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0 Condition of samples (intact, broken, obvious movement during 

shipment, bubbles in VOA/TOX samples or trip blanks, OK, etc.); 

0 Presence/absence of sample point ID numbers, where applicable, 

job numbers on bottles, Chain-of-Custody forms and Field 

Parameter forms; 

0 Notation of discrepancies between numbers on bottles received 

and those listed on the Chain-of-Custody form; 

0 Temperature measurement of shuttle; 

0 Description of preservation procedures. 

The lab will contact the sampler and Regional Engineer to resolve 

any deficiencies. It is essential to respond quickly since analyses 

could be delayed beyond the allowable holding time. Complete 

documentation and detailed filing procedures are utilized at the 

sites in order to resolve these problems quickly. Sample results 

may be delayed by incomplete shipments which do not include all 

paper work. All Field Forms and Chain-of-Custody Forms must 

accompany samples. If copies are required for your files, get them 

made before shipment. 

If all samples recorded on the Chain-of-Custody form were received 

by the lab and there are no problems observed with the sample ship­

ment, lab personnel will sign the Chain-of-Custody form in the 

"received for laboratory by" box with the date and time. If 

problems are noted, these will be recorded on the Chain-of-Custody 

form under Lab Observations, and detailed on the sample receipt log 

in addition to the normal sign-in procedures. 

The following sample information is also documented on the sample 

log: 

o date received; 

o sample matrix; 

0 sample volume; 

0 Client sample ID with appropriate order information. 
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Lab personnel will provide feedback on the condition of the samples, 

field information and completeness of paperwork. If problems are 

encountered, the Regional Engineer must be notified. 

Copies of the Chain-of-Custody form and Field Parameter forms are 

included in the analytical report. Documentation of sample condi­

tion or incomplete paper work is also reflected on these forms. 

3.4.4 Resampling 

Resampling of wells between regularly scheduled sampling events 

should be kept to a minimum. The decision to resample, based on the 

analytical results, should always be reviewed with the Corporate 

Environmental Staff. However, in cases where samples are received 

broken, samples are missing, etc., these should be resampled as soon 

as possible. The Corporate Environmental Staff should be notified 

of these occurrences since it may reflect a problem with the 

shuttles or bottles. 

All requests for special sampling are to be approved by Frank Jarke. 

Clearance can also be obtained from John Baker or Gary Williams, at 

Oak Brook, if Frank is unavailable. Once a special sampling has 

been approved, the Regional Engineer, or Project Manager, is respon­

sible for placing the order with ETC or the local lab. 
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GLOSSARY 

Addendum: 

Alert Levels: 

Annular Space: 

Aquifer: 

Casing: 

Casing Volume; 

Conductivity; 

Supplemental work order to a contract. 

WMI arbitrary groundwater parameter concentrations 
which, when exceeded, require investigation. 
Currently used alert level values are the U.S. EPA 
Drinking Water Standards. 

The concentric area between the inner, and outer 
casing of a well. 

A ground stratum which bears water in a useable 
quantity. 

Tubing which isolates the fluid in a well from under­
ground strata. 

Volume of water in casing before purging. 

A numerical expression of the ability of an aqueous 
solution to carry an electric current. 

Conductivity 
Standard: 

Dedicated 
Equipment : 

Per "Standard Methods for the Examination of Water 
and Wastewater" and/or QA/QC Manual. 

Equipment that is designated for use in one well 
only, and is often stored within the well itself. 

Deionized 
Water; 

Distilled 
Water: 

EMMS: 

Field Blank: 

Groundwater 
Elevation: 

Water which has been passed through a column that has 
been charged with a strongly basic anion-exchange 
resin in the hydroxyl form and a strongly cation-
exchange resin in the hydrogen form. 

Water prepared by distillation. 

Environmental Management Monitoring System. 

A sample of organic free water, which is taken into 
the field and poured into the device used for 
sampling and then into the field blank bottles (or 
poured directly into the field blank bottles.) It is 
then analyzed as a normal sample as a QC procedure. 

Height or depth of water from mean sea level. 
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Headspace: 

Hold Times: 

Interim Status: 

Meniscus; 

MSL: 

NPDES: 

Private Wells: 

Purge: 

QA/QC: 

Recharge Time: 

Sample Composite: 

Sample Point: 

Sample Matrix: 

Shuttles: 

Specific 
Conductance: 

Static Water 
Level: 

Volume of air in a sample bottle that is trapped 
between the water surface and the bottle surface. 

Maximum length of time allowable between sampling 
and analysis. 

See CFR 40, Section 122.23 for definition. 

Curved upper surface in a container. 

Mean Sea Level 

National Pollutant Discharge Elimination System. 

Wells which are in place on private property. These 
are often drinking water wells. 

Removal of an adequate amount of water from a well, 
to insure that all stagnant water ha;: been removed, 
and that the water in the well is representative of 
the aquifer. 

Quality Assurance/Quality Control 

The length of time required after purging, for the 
water level within a well, to be sufficient for 
sampling. 

Samples taken over a period of time, which are 
equally mixed to form one sample. 

Location from which sample is obtained. 

The major constituent of a sample. 

1) Rugged carrying cases lined with insulated 
polyurethane, and with preformed slots for 
sample bottles. Includes bottles, preserva­
tives, necessary paperwork, seals, blanks and 
ice packs. 

2) Rugged coolers (non-styrofoam) or insulated 
boxes, for holding and transporting samples. 
Includes bottles, preservatives, necessary 
paperwork, blanks, and ice packs. 

Conductivity measured at 25°C. 

Elevation of or depth to water before purging and 
sampling a well. 
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t 

Stick-up; Height of protective well casing from the top of the 
casing to the cement footing. 

Trip Blank; A sample of organic free water, prepared at the same 
time and place as the bottles used for sampling, 
which remains with the sample bottles in transit to 
the site, during sampling, and during return to the 
laboratory. At no time is the bottle opened. 
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# 

IDENTIFICATION CODES 

Facility/Site codes: Available through the EMMS 

Matrix Codes: 0 - Extracted Sample 

1 - Water/Aqueous 

2 - Soil/Sediment 

3 - Sludge/Complex 

4 - Oil/Organic Solvent 

5 - Sea Water 

Source Codes: W - Well Samples 

S - Soil Samples 

0 - Outfalls 

R - River/Stream 

T - Treatment Facility 

B - Bottom Sediment 

1 - Surface Impoundment 

P - Pretreatment Facility 

C - Leachate Collection 

L - Lake/Ocean 

X - Other (Blank) 
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CONVERSION CHARTS 

Temperature 0. 556(°F) - 17. 8 = °C 

!I !Z !I !C 

40.0 4.44 51.0 10.6 61.0 16.1 

41.0 5.00 52.0 11.1 62.0 16.7 

42.0 5.56 53.0 11.7 63.0 17.2 

43.0 6.11 54.0 12.2 64.0 17.8 

44.0 6.67 55.0 12.8 65.0 18.3 

45.0 7.22 56.0 13.3 66.0 18.9 

46.0 7.78 57.0 13.9 67.0 19.4 

47.0 8.33 58.0 14.4 68.0 20.0 

48.0 ' 8.89 59.0 15.0 69.0 20.7 

49.0 9.44 60.0 15.6 70.0 21.1 

50.0 10.0 

Length/Depth 

Inches Feet Inches Feet 

1 0.08 7 0.58 

2 0.17 8 0.67 

3 0.25 9 0.75 

4 0.33 10 0.83 

5 0.42 11 0.92 

6 0.50 12 1.00 

Purge Volmnes 1 Casing Volume (Gallons) = nr^h x 7.48 

where n = 3.14 

r = radius of well casing in feet 

h = height of water colum in well in feet 

OR For a 2" diameter well casing - 1 casing volume (gal.) = 0.l63h 

for a 4" diameter well casing - 1 casing volume (gal.) = 0.652h 
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SPECIFIC CONDUCTANCE CHART 

= K (0.02 (25-T„) ) + K 25 m mm 
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m 
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(0.14) 
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m 
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m 
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m 
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^25 

— K 
m 
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m 
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25 ^25 
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m 

(0.00) + K 
m 

Note: K = Conductivity Measurement 
— m 

T^ = Temperature Measurement 

= Specific Conductivity 
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PROPER SAMPLING PROCEDURE 

40 ML. VOA VIALS 

Careful sampling techniques must be used to obtain a representative 

sample for analysis of volatile organic compounds (VOA's). As the name 

suggests, these compounds will volatilize from the water sample upon 

exposure to air. Therefore, this exposure time must be minimized. 

Sample contamination may easily occur if the samples are exposed to 

a source of volatile organics. Extra quality control procedures are 

used to avoid this possibility and to detect if contamination has 

occurred. 

Step 1: Carefully remove teflon septum cap being careful not to contact 

cap with potential contaminants. 

Note: Vial must not be opened prior to use in sampling. If vial 

and/or cap appears defective, call ETC. The vial should be 

open for a minirau.Ti amount of time (no longer than 3 minutes). 

CAP 

SEPTUM 

VIAL 
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Step 2; Carefully fill vial with sample until meniscus (mound of water) 

forms on top. Avoid agitating sample as this may cause vola-

tiles to vaporize. 

ffiiNiscrs 

Step 3: Carefully replace septum and cap on meniscus. This will force 

a small amount of water off the top. Check sample for air 

bubbles. If bubbles are present, remove cap, top off sample, 

and repeat Step 3. 

CAP 

SEPTUM 

VIAL 
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f 
ENTIRONME>rrAL MONITORING PROGR.AM M.ANAGEMENT PERSONNEL 

(May 1986) 

ViMI Director of Environmental Management Gary Williams - Oak Brook 

WMI Manager of Monitoring John Baker - Oak Brook 

WMI Assistant Manager of Monitoring Frank Jarke - Oak Brook 

WMI Sampling Coordinator Frank Perugini - Oak Brook 

EMMS Technical Assistant Saeed Karirai - Oak Brook 

CWM Director of Environmental Operations Johan Baver - Oak Brook 

CWM Manager of Environmental Compliance Dana Lockwood - Oak Brook 

CWM Training Officer Lee Parker - Oak Brook 

CWM Director of Analytical Chemistry (QA/QC) Mark Marcus - Riverdale 

CWM Manager of Quality Control Gene Klesta - Riverdale 

Lead Lab ETC 

284 Raritan Center Rkv,"^' 

Edison, NJ 08818 

(201) 275-5600 

Waste Management, Inc. 

3003 Butterfield Road 

Oak Brook, IL 60521 

(312) 654-8800 

Chemical Waste Management, Inc. 

Riverdale Center 

150 W. 137th Street 

Riverdale, IL 60627 

(312) 841-8360 
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List of Contacts 

Regional Engineer: 

Site Manager: 

Site Chemist: 

Lab Technican: 

Consultant: 

Personne1: 

Lead Contract Lab; 

Personnel; 

Name 

Address 

City, State, Zip 

Phone No. 

Name 

Name 

Name 

Site Address 

City, State, Zip 

Phone No. 

Company 

Name 

Name 

Company Address 

City, State, Zip 

Phone No. 

Company Name 

Name 

Name 

Company Address 

City, State, Zip 

Phone No. 

Page 1 of 2 

All 



Sampling Trainer: 

Local Lab: 

ECO: 

Couri er: 

Name 

Company Name 

Address 

City, State, Zip 

Phone No. 

Company Name 

Contact 

Company Address 

City, State, Zip 

Phone No. 

Name 

Address 

City, State, Zip 

Phone No. 

Company 

Contact 

Phone No. 

Well Wizard trouble-shooting number (800) 624-2026 
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RECOMMENDAHON FOR SAMPLING AND PRESERVATION 
OF SAMPLES ACCORDING TO MEASUREMENT" 

Measurement 

Vol. 
Req. 
(ml) Container' Preservative®'* 

Holding 
Time' 

100 PhyiicAJ Propcrues 

Color 50 P.G 

Conductxn« 100 P,G 

HATdneu 100 P,G 

Odor 

pH 

Residue 

Filterable 

Non-
Filterable 

Total 

Volatile 

Settleabie Miner 

Temperature 

Turtidity 

200 Metals 

Disaolved 

Suspended 

Total 

200 

2! 

100 

100 

100 

100 

1000 

1000 

too 

'200 

200 

100 

G only 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

Cool, rc 

Cool. 4-C 

HNO, to pH < 2 

Cool. 4'C 

.None Req. 

Cool. 4-C 

Cool. 4-C 

CooL 4-C 

Cool, 4-C 

Cool, 4«C 

None Req. 

Cool. 4-C 

Filter on site 
KNOj to pH < 2 

Filter on site 

HNOj to pH < 2 

48 Mrs. 

28 Dais 

6 Mos. 

24 Hrs. 

Arulvie 
Immediairlv 

7 Days 

7 Days 

7 Days 

7 Days 

48 Hrs 

Analvte 
Immediaie;\ 
48 Hrs. 

6 Mos 

6 Mos 

6 Mos 
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Measuremcr.t 

Ghrommm' 

Mercury 
Diisolvod 

Toui 

Vol. 
Req. 

200 

100 

IOC 

Container' Preservative'* 

300 InofTMics. Von-MetxlJica 

Acidiry 100 

Alluliruty 100 

Bromide 100 

Chloride 50 

ChJoruie 200 

Cyanides 500 

Fluonde 

Iodide 

Nitrogen 

Ammotui 

K)ddahi. Total 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

P.G 

300 P.G 

100 P.G 

400 P.G 

500 P.G 

Nitrate plus Nitnu 100 P.G 

Nitrate* 

Nitrite 

100 

50 

P.G 

P.G 

Cool. -I'C 

Filter 
HNOj to pH<2 

HNOj to pH<2 

Cooi.4"C 

Cool. 4-C 

None Req 

None Req. 

None Req. 

Cool. 4*C 
NaOH to pH >12 
0.6g ascorbic acid' 

None Req. 

Cool. 4-C 

Cool.4-C 
HjSO, to pH<2 

Cool. 4-C 
HjSO, to pH < 2 

CooL 4-C 
H,SO. to pH < 2 

Cool. 4-C 

Cool. 4-C 

Hoiding 
Time' 

24 Hrs. 

28 Days 

28 Days 

l4Davs 

14 Dass 

28 Davs 

28Davs 

Analyie 
Immediately. 

14 Davs' 

28 Davs 

24 Hrs 

28 Days 

28 Davs 

28 Days 

48 Hrs 

48 Mrs 
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Measurement 

Diuolved Oxygen 
Probe 

Winkler 

Phosphorus 
Onho-
phosphate. 
Dusoived 

Hydrolyzable 

TouJ 

Total, 
Dissolved 

Silica 

Sulfate 

Sulfide 

Sulfite 

400 Organics 

BOD 

COD 

Oil & Crease 

Organic carbon 

Phenolics 

Vol. 
Req. 
(ml) 

300 

300 

50 

50 

50 

50 

50 

50 

500 

50 

1000 

50 

1000 

25 

500 

Container Preservative 

C bottle and top .None Req. 

C, bottle and top Fix on sue 
and store 

3,4 

P.G 

P.G 

P.G 

P.G 

P only 

P.G 

P.G 

P.G 

P.G 

P.G 

G only 

P.G 

G only 

in dark 

Filter on site 
Cool. 4*C 

Caol. 4*C 
HjSO. to pH < 2 

Ceol. 4'C 
HjSO. to pH < 2 

Filter on site 
Cool. 4-C 
H3SO. to pH < 2 

Cool. 4'C 

CtTol. 4'C 

Cool. 4=C 
add 2 ml iinc 
aceiaie plus .NaOH 
tc pH >9 

None Req 

Cool. 4'C 

Cool. i'C 
H3SO. to pH < 2 
Cool. 4'C 
HjSO, to pH < 2 

Cool. 4'C 
HjSO, or HQ to pH < 2 

Cooi.4«'C 
HJS04 to pH <2 

Holding 
Time' 

Analyze 
Immediaieh 

t Hours 

48 Hrs. 

28 Davs 

28 Davs 

24 Hrs. 

28 Davs 

23 Davs 

7 Davs 

Analyze 
Immediaielv 

48 Hrs 

28 Davs 

28 Davs 

28 Davs 

28 Davs 
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Page of 

Meas ure^ent 

Vol . 
Rea, 
(ITIL) 2 Gonialner Prese' . . ^ , 4 ^vative Time 

MBA5 250 P.G Cool , 4°C 48 hrs. 

N7A 50 P.G Cool , 4°C 24 hrs. 

General 
Organics 

2,000 G, only 
(amber) 
w/Teflon 
1 i ner 

Cool, 4°C Extract 
within 
7 days, 
analyze 
within 
40 days 

Pesticides/ 
Herbicides 

i,000 G, only 
(amber) 
w/Teflcn 
1 i ner 

Cool, 4°C Extract-
within 
7 days, 
analyze 
within 
40 days 

Volatile 
Organi cs 
(VGA) 

40 ml vial 
w/septum 
caps 

G, only Cool , 4°C 14 days4 
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Page 5 of 5 

1. ''^ore specif-; c instructions for preservation and sampling are found 
with eacn procedure as detailed in this manual. A general discus­
sion on sampling water and industrial wastewater may be found in 
ASTM, Part 31, p. 72-81 (1976) .Metnod D-2370. 

2. Plastic (P) or Glass (G). For metals, polyethylene with a poly­
propylene cap (no liner) is preferred. 

3. Sample preservation snculd be performed immediately ucon sample 
collecticn. For comPdsite samples, each aliquot should be preserved 
at t.ne time o" collection. Whem use of an automated se.mclsr me.<es 
it impcssicle to preserve each alicuot, then sajicles may be 
presarvec by maintaining at -°Z until compositing and sample 
splitting is ccmpietec. 

•i. when a.ny semple is to be shipped by cornmcn carrie- or sent thrcuch 
tne United States Mails, it must comply with the Departme.ht of 
TransportatioR Hazarccus Materials Regulations (-9 CFR Part 172). 
The person offering such materia: for transportation is responsible 
for ensuring such compliance. For the preservation requirements of 
Taple 1. tne Office of Hazardous Materials, Materials Transportation 
Eureau, Depart.ment of Transpcrtaticn has determined that the 
Hazardous Materials Regulations do not apply to the following 
materials: Hydrochloric acid (HCl) in water solutions at concentra--
tions of O.C-% by weight or less (pH about 1.S6 or gre=.ter); Nitric 
acid (HNOT) in water solutions at concentrations of 0.15% by weight 
or less (pH about 1.62 or greater); Sulfuric acid (H2SO4) in water 
solutions at concentrations of 0.35% by weight or less (pH about 
1.15 or greater); Sodium hydroxide (NaOH) in water solutions at 
concentrations of 0.080% by weight or less (pH about 12.30 or less). 

5. Samples should be analyzed as soon as possible after collection. 
The times listed are the maximum times that samples may be held 
before analysis and still considered valid. Samples may be held for 
longer periods only if the permittee, or monitoring laboratory, has 
data on file to show that the specific types of sample under study 
are stable for the longer time, and has received a variance from the 
Regional Administrator. Some samples may not be stable for the 
maximum time period given in the table. A permittee, or monitoring 
laboratory, is obligated to hold the sample for a shorter time if 
knowledge exists to show this is necessary to maintain sample 
stability. 

6. Should only be used in the presence of residual cnlorine. 

7. Maximum holding time is 24 hours when sulfide is presenz. 
Optionally, all samples may be tested with lead acetate paper before 
the pri adjustment in order to determine if sulfide is present. If 
sulfide is present, it can be removed by the addition of cadmium 
nitrate powder until a negative spot test is obtained. The sample 
is filtered and then NaOH is added to pH 12. 

8. Samples should be filtered immediately on-site before adding 
preservative for dissolved metals. 

9. For samples from non-chlorinated drinking water supplies conc. H2SO4 
should be added to lower sample pH to less than 2. The sample 
should be analyzed before 14 days. 
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SAMPLE PRESERVATION (ACID/BASE) PROCEDURES 

Proper Presentation (acid/base) 

In order to insure that a sufficient amount of preservative (acid or 
base) has been added to a sample, a method has been established for 
checking the pH of a sample with as minimal disturbance possible to the 
sample. 

Required equipment includes: Capillary tubes 
pH paper 
Extra preservative vials (supplied by ETC 
or the local lab) 

Once a sample has been preserved, with the preservative supplied by ETC 
or the local lab, and inverted several times to mix the sample, the 
following procedures should be used: 

1. Open sample bottle. 

2. Insert one capillary tube into the sample bottle, limiting the 
length of time of insertion into the sample until the tube is 
filled. Do not plug the end of the capillary tube. The water will 
rise into this tube on its own. 

3. Close sample bottle. 

4. Place the capillary tube end onto a piece of pH paper and observe 
the pH value. 

5a. If the pH is less than 2 (for acid preservation) or greater than 12 
(for base preservation), the sample has been adequately preserved. 

5b. If the proper pH has not been achieved, an additional preservative 
vial, the same type as originally used, should be emptied into the 
sample, mixed, and steps 1-5 should be repeated. 
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RECOMMENDED FIELD EQUIPMENT/SUPPLIERS 

Wate'- Level Indicator 

Slope Indicator Co. 
3668 Alborn Place 
P.O. Box C-30316 
Seattle, WA 98103 
(206) 633-3073 

Soiltest, Inc. 
2205 Lee Street 
Evanston, IL 60202 
(312) 869-5500 

In-Situ, Inc. 
209 Grand Avenue 
Laramie, WY 82070 
(307) 742-8213 

pH Mete'^ 

Beckman Instruments, Inc. 
Fullerton, CA 
(714) 871-4848 

Model 21 pH Meter 
Epoxy body electrode 
Electrode cable 
ATC probe 

Combination Temp./pH/SC Meter 

12314 
39520 
597578 
598115 

Cambridge Scientific Industries 
P.O. Box 265 
Moose Lodge Road 
Cambridge, MD 21613 

Comb. Temp/pH/SC Meter 301353 
pH electrode 102927 
Buffer kit 102953 

Filtration Apparatus 

MFS; Micro Filtration Systems 
Dublin, CA 
(415) 828-6010 

In-Line -
Flat stainless 142mm pressure holder 

Model itiKsl42ST 302100 
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Reservoir -
Reservoir stainless 142 mm pressure holder (1.5 liter 
capacity) 
Model #KST142 302300 

Filter Paper -
Cellulose nitrate filter, 0.45 urn pore size, 142 mm 
diameter AQ45A142C 

QED Environmental Systems, Inc. 
P.O. Box 3725 
Ann Arbor, MI 48105 
(313) 995-2547 

TM In-Line disposable Sample Pro filters -
0.45 Micron High capacity field filter FF8000 

Dedicated Bladder Pumps 

Q.E.D. Environmental Systems, Inc. 
1254 N. Main Street 
Ann Arbor , MI 48017 
(800) 524-2025 

Controller Units for Bladder Pumps 

GeoTech Environmental Equipment, Inc. 
1441 W. 45th Ave. 
Denver, CO 80211 
(303) 433-7101 

Pneumatic logic unit 5504 
Electrical pneumatic logic unit 5505 

QED Environmental Systems, Inc. 
P.O. Box 3725 
Ann Arbor, MI 48106 

Sample Pro Electronic Controller 350 
Pneumatic controller (automatic) 3013 

Bailers 

Gasoline driven driver controller 3111 

Diedrich Drilling Equipment, Inc. 
2008 Ohio Street 
LaPorte, IN 45350 
(800) 348-8809 
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4^^ Timco ManufactLiri ng Co. 
851 Fifteenth Street 
Prairie duSac, WI 53573 
(508) 6"3-553'i 

Gaiter Corporation 
Jcnatncn Industrial Ce.nter 
C.hasra, MN 55313 
(312) 4-1S-5717 

Subrre"s'd"a Pu,Tt:s 

GRL'NDFOS Punrcs Corpcraticn 
2555 Clcuis Avenue 
Clouis, CA 93512 
(2C9) 299-9741 

Retrofitted with teflon by: 

FFC Eounpnerrt, Inc. 
7-09 Jolly Lane 
Minneacclis, MN 55470 
(512) 425-7890 

Safatv Eouicment 

Powder-free Gloves 
Glove Liners 
Boots and Tyvek Suit 

Shamrock Industrial Glove 
920 West Byers Place 
Denver, Colorado 80223 
(303) 778-0567 
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SAMPLING TEAM LAB 

AND STORAGE BUILDING 

A designated sampling team lab and storage building is required for all 

facilities for environmental sampling. This building is intended to 

isolate the environmental samples and equipment from possible contamina­

tion sources, such as the site lab, site pollutants, etc. Due to the low 

levels of detection required by the regulatory agencies, every possible 

precaution must be utilized to preserve the integrity of the samples from 

air-borne or direct contact contamination. The samples, as well as all 

sampling equipment and dedicated lab equipment, must be isolated. No 

leachate or sales samples are to be stored or placed in this building. 

The sampling team lab and storage building has a "dirty room" and a 

"clean room" concept. This design is intended to minimize most contami­

nants which are present on site from being introduced into the samples 

during filtration and preservation, while also providing ample storage 

space for all sampling equipment and shuttles. All entry to the building 

is made through the "dirty room", which acts as a filter for most site 

contaminants and dirt, by trapping these materials before entry to the 

"clean room". 

This lab and storage building will need to be cleaned thoroughly with 

DI water before each use. Tap water may be used to remove the excess 

dirt, but must then be thoroughly rinsed with DI water. 

The following list provides some of the uses for the "dirty room" and 

"clean room" of the sampling team lab and storage building. 
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Samolina Team Lab and Storaae 

BuildinG Use 

"DIRTY ROOM" "CLEAN ROOM" 

Receiving shuttles 

Open and inspect shuttles 

Reseal shuttles and store 
until required 

Return of shuttles with 
samples 

Clean shuttles 

Clean sampling equipment 

Store sampling ecuipment 

Store boots, rain gear, etc. 

Repack shuttles 

Place ice packs in freezer 

Calibrate pH and specific 
conductivity meters 

Store pre-filteration bottles 

Store post-filtration bottles 

Receive samples 

Measure pH and specific conductivity 

Filter samples 

Preserve samples 

Place samples in refrigerator 

Complete field form 

Store filtering equipment 

Store extra preservatives and field 
forms 

Store pH and specific conductivity 
meters 

Store pH and specific conductivity 
standards 
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SUGGESTED SAMPLING TEAM LAB AND STORAGE BUILDING 

KEY TO SYMBOLS 

(?) Fire Extinguisher 

^ Nitrogen Tank or Compressed Air Source 

QI. 01 Water 

• Sealed Window 

—= Drawers 

r- -- Cabinets with Shelves 

Emergency Exit 

^ Floor Drain 

Mil,.. First Aid Kit 

I • I •! Sink 

Building must have its own air conditioning and heating system. 

Outside door must be locked when building is not in use. 

Refrigerator, with freezer section, must be laboratory approved. 

All windows must be sealed. 

Slashed lines indicate divisions under countertops. 

All garbage cans are located under countertops. 

Wail storage cabinets may also be added to the labs (i.e., on center wall 
above countertops, along outside walls in clean area). 

Sinks must be approximately Ih feet deep. 

Sink in "dirty" room must have a spray nozzle. 

Gasoline and oil must be kept outside of this building. A small storage 
box may be placed as noted on the diagram. 
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ETC ;«c''.If 'vr -L 
TESTING ana CERTIFICATION 

Methodology 
For 

Analysis of Appendix IX Parameters 

me'?-cc3 e"-o!cveG T the ahaiysis of sceci^ic comocunds m Aooe'^aix ix are oasec or 
the secdho eaitc ;Ju.y '1952) of E=A Manoai Sw-ed5 'Test Methoas 'or Evaiuat.ng 3c.:C 
Waste " S rce tre rranua; is cefioient m oetaiis on how the comDiete ana: ysis of Appencix ix 
comcouhds car oe oe'-formea. we aeviseo an analytical scheme that divices the comcconds 
into the nine categories as statea m the mtroauction. Presently, standard -eference materials 
are ayaiiacie for an ccmDccnas exceot for three. These ccmcounds have oeeri foctnotec ir 
the results tacies. in the GC/MS analyses we were acie to search for the soecific 
comcounas that cic not have corresponding reference standards Dy using standard spectra 
from the literature. 

in each category ngio compliance with the instrument parameters and performance criteria 
of estaoiisned E=A methods, sucn as those in methods 624 and 625, was achieved cefore any 
samole analysis was initiated. (Simnar criteria oo not exist m S'W646.) For GC/MS analysis 
where standards were avaiiaole, identification was performed using relative retention times, 
the relative aounoance of three characteristic ions ano the acunoance ratios. The entire mass 
spectrum was reviewed to confirm eacn identification. Quantitative analysis was perfcrmec; 
using an interna: stancaro with a single charactenstic ion. When ccmpcunds without 
cprresocnoing reference stancaro were identified, they were quantified assuming the same 
response factor as tne mternai standard. 

Volatile Compounas fiy Purge ana Trap GC/MS 

For the analysis of purge and trap Volatile comoounos. Methods 8240 anc 5030 were used 
The analysis can oe summarized as follows; Henum is bupoied through a 5 ml water sample 
contained m a specially designed purging champer at amoient temperature. The PurgeaOle 
volatile organic compounds are transferred from the'aqueous phase to the vaoor phase. The 
vapor IS swept through a serpent column where the organic components are trapped. After 
tne purge cycie is complete, the serpent column is heated ano Packfiushed with helium to 
oescrp the organic purgeaoies onto a gas chromatographic column. The gas chromatograoh is 
temoe'-ature prpci-ammeo to separate the purgeapie mixture. The separated purgeaoie 
components are then identified and cuantltated using a computerized mass spectrometer. 

Water Soluble Compounds by Direct Aqueous Injection GC/MS 

For the analysis of water soluble compounds, 5ul of aoueous sample was mjectec directly 
into the GC/MS syste.m. Tne chromatogradhic column employee in the procedure is the same 
coium.n used for purge ana trap analysis. MS scanning was begun onor to sample injection to 
caoture mass intensity data for early eiuting compounds. The GC oven temperature program 
useo was that soectfiea in procedure 8240. 

Bxtractable Acid. Base/Neutral and Pesticide Compounds by GC/MS 

For the analysis of the Acid, Base/Neutrai and Pesticide comDounds in water, Methcds 3510 
and 8270 were usee. The analysis can be summarized as follows: a measured voiume of 
sample, approximately i liter, is extracted with an aliquot of methylene cmonae without pH 
adjustment and then the sample is adjusted to a PH greater than n arc e\:i-acted with another 
aiiduot of methylene chloride. These two aiiquots were compmed. The ph c' tne sample is then 
adjusted to a vaiue less than 2 ana extracted with another aliquot of metniyene chiorioe, A 
separatory funnel or oontinuous extractor is used to perform the e.xtractions. The two 
e.xtracts are oneo and concentrated to a l mi final volume The extracts are then conpined 
just prior to injection into a GC/MS instrument. 



ETC ENVIRONMENT AL 
TESTING ana CERTIFICATION 

GC Analysis of Heroiciaes ana Pesticides/PCS': 

~-r-.Q met'-cas e'^cicyea ir *he apa:ys:s OT ycur sarr^ie fcf he'c ciaes ana cest'C.'res 3''t 
e£tac:isrea EPA metroes ta-6'^ from tre c' Analytical t.teficcs 'cr tre Ar,a;>s.s c^ 
=estic;ca£ r Murra-s ana Environmenta: Samcies.' w^ne. 1960 ana rretr.cas £3SC. ana 
rnSO. 

The he.'Diciae metnca can be sumrranzea as fcnows: A measLrea volume C- samce. 
aocrcximateiy 50C-'C0O mi, to wmcn soaium suitate nas bee^ aaaec. is acicifiec ara 
extractea with methylene chionae. Tne methylene chionce extract is evaooratea to aryness. 
a'-'C the residue is aenvatized with aiazometnane and mjectea mto a gas chromatogracn 
eauippea with a "Ni electron capture detector. 

The pesticide/PCE method can be summarized as follows: A measured voiume of sample, 
approximately SOOmi. is extractea with methylene chloride. The extract is ariec and 
concentrated to a fmai volume of lmi and in.iectec mto a gas chromatograoh eauiopeo with a 
"fJi electron capture detector and Flame Photometric detector in pnosphorus moae. 

Analysis of Metals 

The aete''m!nation of metais m aoueous samples is performed according to the methods 
published by E='A m "Methods for Chemical Analysis of v^ate' and Wastes." 
E==A-6C0/a-79-C2C. March. 1979. and tne inorganic methods in Arsenic, seiemum ana 
thallium are determined by furnace AA; silver, aluminum, barium, berylliu,m. boron, cadmium, 
caicium. Chromium,, copper, cobalt, iron, magnesium, manganese. moiyPcenur. nicxe:. leac. 
sodium. antimony, tm. titanium, vanacium, and z:r.c are determined by ICP emission. The 
aetermination of mercury is performed by cold vapor AA. 

Conventional 

Total cyanide analysis is performed using Method 9010, Total fluoride analysis is 
performed using Stanoard Methods 4i3E. complexone with distillation. 

Analysis of Tetra through Hexachforodibenzodioxins and Furans 

The method employed m the analysis of water samples for total tetra through 
hexachlorodibenzodioxins ana furans is EPA Method 613 (Reference E=A-600/4-52-C57) for 
the extraction, fcnowed by the additional ciean-uo procedures found m "Oioxin Analysis -
Soil/Seaiment Matrix Multi-Concentration; Selected ion Monitoring (SiMi GC/MS Analysis w'th 
Jar Extraction Procedure" issued by the USEPA. The sample extracts are then analyzed by 
electron moact GC/MS with a direct capillary interface. A 50 meter fused siiica caoiiia'-y 
column was used for the analysis. 

The method can be summarized as follows: 50 ng of "C-labeied 2.2.7.8-TCDD. 50 ng of "C 
labelled 2.2,7.3 TCCF. ano 10 ng of "Cl-labeled 2.3.7.8-TCDD are spiKed mto ICOO ml of water 
sample. The water sample is serially extracted with methylene cnionae. The serial extracts 
are comcmed, concentrated to 1 mi and exchanged with hexane. Column chromatograpmc 
procedures are used to help eliminate sample components that may interfere with detection 
and measurement of chlorinated dioxins ana furans. A final ciean-up of the sample extract is 
performed by using the following procedure: Prepare 18% Carbopak C on Celite 545"'''^^ by 
thorougniy mixing 3.6 grams Of Carbopak C (80/100 mesh) and 16.4 grams of Celite545'''^ m a 
40ml vial. Activate at l30OC for six hours. Store in a desiccator. Prepare a column using a 
standard size (5-3/4 inches long by 7.0 mm o.c.) disposable pipet fitted with a smaii piug of 
glass wool. Using a vacuum aspirator attached to the pointed end of the pipet, add the 
carbopak/ceiite mix until a 2cm column is obtained. Preeiute the column with 2-ml of toluene 
followed by i-mi of 75:20:5 methylene chloride/methanoi/benzene. i-mi of l:l cycionexane m 
methylene cnioride and 2-mi of he.xane. Whiie the column is still wet with hexane add the 
extract obtained from above. Elute ti-.e column sequentially with two i-mi aiiquots of hexane. 
1-ml of 1:1 cydohexane m methylene chloride, and l-mi of 75:20:5 methylene 
chioride/methanoi/benzene. Next coiiect the PCDD/PCDF 
(poiychiorodibenzodioxin/poiychiorodibenzofuran) fraction by eiution wnn 2-ml of toluene. 
The sample is stored at this point ,n a freezer until GC/MS anayisis. Just before analysis 
begins, reconstitute the resiaue with lOui of isooctane. 

The sample extracts were analyzed using a gas chromatogracn, eouicoed with a 60 meter 
DB-5 fused silica caciiiary column vMucn is interfaced to an electron impact quadrcooie mass 
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TABLE 1 

I IONS MONITORED 

cue ' -i'sccc T;'-e II.1-32.C .T'.icu'eS 

A ~e:'acr.ic'cc:eeri:c:cxin i'~22-2; 

r./z 25' 
r-.'Z 220 
m/z 322 

B. TeTracnicrocicenzcturan (TCOF) 

m/z 2-" 
T1 /2 w v.. *-* 

m/z 326 

C. "0 2.3.T,3 ~COO ;;c:ernai Stanaai-c) 

m/z 332 

C. "C 2.3.~.r ~C2^ (internal Stanaara) 

m/z 315 
m/z 315 

E. "Ci 2.2.7,8 TCOD (Surrogate) 

m/z 325 

Grcuc 2. Retention Time: 22.0-36.1 minutes 

A Pe.ntachiccGiOer'.zcGicxin 

m/z 291 
m/z 33a 
m/z 256 

B. Pentacniorooioenzcfuran 

m/z 2^5 
m/z 336 
m/z 3A0 

C. Hexacwcrodibenzcoioxin 

m/z 327 
m/z 390 
m/z 392 

D. HexachicroGibenzofuran 

m/z 311 
m/z 3:^J 
m,/z 375 

II. MASS DWELL TIME. 50 miiliseconcs/amu 
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111 GAS C'HROMATCGF.APH PARAMETEr.S 

-.RG'.Z' ~ irTZR'a', y £ 250° C 

0;:-—. Ccar-g- 00-5 

~r..'C'/ness' C.25 Lin 

Column 0:ne^3:Cn£; 5C m x C 25 mm :.D. 

Garner Gas: '-euun 

Linear ve!cc::y of Came.'' Gas: 2'^ cr./sec 

Temperaiure Frcgram: '50-240° C, J.' 4' C.'mm 

inte''face TemDerature: 25CC 

MASS SPECTROMETER PARAMETERS 

icn Source Tencera*.ore: 265° C 

Moiit-c' vcitacs. 250G vcits 

ETmisicn C^rre'-:: 300 mcrcamcs 
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APPENDIX II 

QUALITY ASSURANCE DATA 

1. internal Standarc Recovery Sumrp.2''v Data Taoie 2 

2. Method Blank Data 

3. Method Spike Data 

4 Matrix Soike Data 

5. Reoiicate Data 
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'C / o TESTING ana CERTIFICATION 

Summary of 

Quality Assurance/Quality Control Procedures (QA/QC) 

E~Z cases its qja.it> assurance protocols on the following government guioe 'res. 

. "HancpcpK fcr Analytical Quality Control in Water and Wastewater 
Laooratones', EPA-600/4-79-019, March 1979, 

. National Enforcement Investigation Center Policies, and Procedures manual: 
EPA-O5C/9/78/0GI-R, Revised May 1986, 

. The recommended guidelines for EPA Methods 624 and 625. (Federal Register, 
Decemoer 3, 1979, updated on October 26, 1984); 

. "Methods tor Chemical Analysis of Water and Wastewate*'" 
EPA-6G0/4-79-020. March 1983; 

. "Manual of Analytical Methods for the Analysis of Pesticides in Humans and 
Environmental Samples," EPA 600/8-80-038, June 1980; 

. Organic Analysis: Multi-media, Multi Concentration-IFB July, 1985; 

. Inorganic Analysis: Multi-media, Multi Concentration-lFB July, 198.?, 

. Dioxin Anaiysis;Sc!l/Sediment And Water Matrices, Multi-Concentration; 
Seiectea ion Monitoring with Jar Extraction Procedure-lFB WA86-r<357. 

However, ETC has modified our protocols to provide a higher level of QA/GC than the guidelines 
require. For example,"ETC analyzes a higher than required number of quality control samples and 
pays especially careful attention to the certification of the "reference standard" compounds 
used in analysis. Beiow are listed the key QA/QC elements for the methods ETC uses for 
private sector analysis. QA/QC requirements may vary for specific contracts, i.e. IFB/CLP or 
New jersey DEP. Ccntracturai procedures are separately specfied. 

Analysis of Volatile Organic Compounds by Gas Chromatography/Mass Spectrometry 

- Each batch consists of customer samples, one blank sample, one spiked blank, one 
spiked sample and one replicated customer sample. 

- Matrix spike duoiicate is performed in place of a replicate sampie for CLP crteria. 

- Three surrogate compounds are added to each sample in the batch. 

- Each GC/MS is checked and retuned, every 12 hours to ensure that its performance on 
bromofluorobenzene (BFB) meets the EPA criteria. 

- A calibration curve for quantitation is prepared using a mixture of volatile Organic 
Priority Pollutant "standards" at 3 to 5 different concentrations and using a mixture of 
3 internal standards at a constant concentration. -

- The calibration curve is verified with a mixture of priority pollutant standards every 
day. If the response factors vary greater than 25%, the instrument must be 
recalibrated. 
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Analysis o1 Organic Comcounds Extracted in Acid or 
3ase/Neutrai s'olutions ty Gas Chromatography/Mass Spectrometry 

- E :-.'y • <cznp'E ̂ i : • i'.samr-iA;, - L'lam samri^. 
c e sen ea Dia'-; ' K- A a;-' n.Atnces •. ccr samoie sDii-eo 
Ail! y.e orioni'. cen^.ta it "rtanaarc nn • ture i'xi a repncateo 
cjstc-.e'- sarr.pie 

- Matrix soike duciicate is Derfcrmed m place of a replicate sample 
for CLP critena 

- Three surrogate ccmpounas are added to each sample in the batch 
for Ba&e/Neutra; analysis. 

- Three surrogate compounds are added to each sample in the batch 
for Acid analysis. 

- Eacn GC/MS is checked and retuned. every 12 hours to ensure that its 
performance on decafluorotripnenyiphospine (DFTPP) meets the EPA. criteria. 

- A calibration curve for ouantitation is prepared using a mixture of 
standards composed of either the Organic Acid or Base/Neutral 
Extractacie comDouncs at 
3 to £ concentrations a.na using five interna; standards for quantitation. 

Analysis of Metals 

AJ/ Samples 

- Eacn patch consists of customer samples, one blank, one soiked 
blank, one spiked sample ana one replicated customer sample. 

- A d-coint standard calibr.atidn is run. A regression analysis 
is used to construct the calibration curve. 

- 3 levels of EPA known reference samples are run for instrument 
calibration. 

- 3 levels of Indeoendent reference standards are used to check 
the accuracy of calibration standards. 

- One blank is analyzed every 10 samples. 

- One check standard is analyzed every 10 samples to validate 
the normal calibration. 

- Interferenoe elements are run to correct for known interferences. 

- For each sample analysis that requires the use of the 
"method of additions" technique, a 3-point calibration is 
performed using U.S. EPA "Methods for Chemical Analysis of 
Water and Wastes. 1983". Results are obtained using • 
linear regression analysis. Any regression with a coefficient 
of correlation below 0.995 is considered suspect, necessitating 
review of calibration data or sample re-anaiysis. 

- In constructing the normal calibration curves the lowest 
concentration levels used are values greater than 
or equal to 5 times the instrument Detection Limit (iDL). 
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Analysis of Pesticides. Herbicides and PCB's by Gas Chromatography 

AH Sample: 

- EacT r.5tcn is grojpea according to the type of analysis to be performed 

- Each catch consists of oostoner samples, one blank sample, one 
spikea piank (fcr water matrices) ana a replicated customer sampie. 

- The instrument is calibrated each run with three standards. 

Analysis of Cyanides, Phenols, Fluoride, Chloride, Nitrate and Nitrite 

Ail.par.ame4ers-are-anaiy2^diisirt9-a-TechPMCon Autoanalyzerai GT. 

. - A standard curve is developed in every analytical batch. 

- Two sets of 5 calibration standards are analyzed at the beginning 
of a batch, with an inter-sampie check standard run every 10 samples. 

- Each batch consists of customer samples method blanks, spiked blanks, 
duplicate and spiked sample every 20 samples, and an EPA known reference 
sample. 

Analysis of Total Organic Carbon (TOG) 

TOC samples are analyzed on a daily basis with the number of samples 
anaiyzec per day dependent on.therequest .f.or duplicate or jquadrupllcate 
analyses. The quality control program is designed to maintain the 
appropriate amount of QC and consists of the following elements: 

- Dally instrument calibration 

- One blank 

- Standard recaiibration every 10 samples 

- Spiked samples at a low and high level 

- Every sample is run in duplicate at a minimum 

Analysis of Total Organic Halide (TOX) 

- Blank reagent water for absolute carbon backround must contain less 
than 5 ug/l of halide (as chloride). 

- Using a tricnlorophenol standard, the mean adsorption efficiency 
must be within +/- 15% of the standard value, 

- Calibration standards are run every 10 samples. 

- Every sample is run in duplicate at a minimum. 
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Analysis of 2,3,7.8-TCDD (Dioxin) by GC/MS (SIM) 

- EacT zzrrca is dosea with_a known Quantity of ^2Ci2"2.3,7,£-TCDD 
as iriiernai stanaara and 3/01^-71300 as surogate slandaro, 
Ike action limits for surrogate stanaard results are +/- of the 
tnje va:ue. Samples snowing surrogate stanaara results outside of 
these limits are reextracted ana reanalyzed 

- Two laboratory "method blanks' are run along with each set of 24 or 
fewer samples. The method blank is also aosed with the internal 
standard and surrrogate standard. 

- -AtAeast one oer-set-of •24 sampies is rur? (raouolicate to deter-mme 
Intraiaooratory precision. 

Subcontractor QA/QC 

Each subcontractor is reouired to maintain an appropriate level of 
quality control. To insure this, each subcontractor is required 
to submit to ETC the quality control data for all analyses it performs. 
This data is kept on file at ETC. In general, the amount of quality 
control required is one duplicate sample with one spiked sample 
for every ten analyses. Subcontract laboratories are audited 
by ETC OA personnel on a routine oasis. 

Chain-of-Custody 

The chain-of-custcdy procedure is part of our quality assurance protocol. We 
believe our chain-of-custody record fully compiles with the legal requirements 
of federal, state and local government agencies and of the courts of law. The 
record covers: 

- labeling of sample bottles, packing the Sample Shuttle and transferring 
the Shuttle under seal to the custody of a shipper; 

- outgoing shipping manifests; 

- the cham-of-custody form completed by the persons(s) breaking the 
Shuttle seal, taking the sample, reseaiing the Shuttle and transferring 
custody to a shipper; 

- incoming shipping manifests; 

- breaking the Shuttle's reseal; 

- storing each labeled sample bottle in a secured area; 

- disposition of each sample to an analyst or technician; and 

- the use of the sample in each bottle in a, testing procedure 
appropriate to the intended purpose of the sample. 

The records show for each link in this process: 

- the person with custody: and 

- the time and date each person accepted or relinquished custody. 
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QA Program 

aoo.: c T c'cceao'-e reojirements for OC samcies. ETC's Coaiify Assurance •ecam-^e'-.t 
'-.as CE-••E'-cr.i'J a c .-c CC sarr-pie prcgra.m wnicr, mvoives. 

- vr-n:'-, c.a''^ samples fc anaiytica: orocedures. 

- Gi-mcnth'v scikeo samples (tnnd CC) for each analytical area (GC/fv'.S. GC, AA. Conventionais). 

- Guarferiy refrigerator pianK studies, to evaluate background levels. 

- Performance evaluation samples consisting of state, federal, contract, ana/or cnent initiated 
samples 

The CA department may also at any time initiate 00 performance testing as necessary. These 
studies may De used to oeveioo detection limits, method validation,- and methoo precision and 
accuracy. 
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